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WATER RESOURCES DATA FOR MINNESOTA, 1972

Part 1. Surface-Water Records
Part 2. Water-Quality Records

INTRODUCTION

Water resources data for the 1972 water year for
Minnesota including records of streamflow or reservoir
storage at gaging stations, partial-record stations, and
miscellaneous sites, and records of water-quality data
on the chemical and physical characteristics of surface-
and ground-water, are given in this report. Records for
a few pertinent gaging and water-quality stations and
selected data on chemical quality of ground water in
bordering States are also included. The records were
collected and computed by the Water Resources Division
of the U.S. Geological Survey under the direction of
Charles R. Collier, district chief. Hydrologic data in
this report are collected by the U.S. Geological Survey
and cooperating State and Federal agencies in Minnesota.
These data are part of the National Water Data System.

Beginning with the 1961 water year, streamflow records
and related data have been released by the Geological Survey
in annual reports on a State-boundary basis. Water-quality
records beginning with the 1964 water year have been simi-
larly released either in separate reports or in conjunction
with streamflow records. These reports are for limited
distribution and are designed primarily for rapid release
of data shortly after the end of the water year.

Records of discharge and stage of streams, and contents
and stage of lakes and reservoirs are published in a series
of U.S. Geological Survey water-supply papers entitled,
"Surface Water Supply of the United States." Through
September 30, 1960, these water-supply papers were in an
annual series and since then are in a 5-year series. Records
of chemical quality, water temperatures, and suspended sedi-
ment have been published since 1941 in an annual series of
water-supply papers entitled, "Quality of Surface Waters
of the United States." More information is given under
the headings "Publications" on pages 17 and 21.

COOPERATION

The U.S. Geological Survey and organizations of the
State of Minnesota have had cooperative agreements for the
systematic collection of streamflow records since 1909,
and for water-quality records since 1952. Organizations
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that supplied data are acknowledged in station descrip-
tions. Organizations that assisted in collecting data
through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division
of Waters, Soils and Minerals, Eugene R. Gere,
director.

Minnesota Department of Highways, N. T. Waldor,
commissioner.

Assistance in the form of funds or services was
given by the Corps of Engineers, U.S. Army, in collecting
records for 37 gaging stations and 3 water-quality
stations published in this report.

Several gaging stations in the Hudson Bay and St.
Lawrence River basins were maintained by funds appropri-
ated to the United States Department of State.

On waters adjacent to the international boundary,
certain gaging stations are maintained by the United States
(or Canada) under agreement with Canada (or the United
States), and the records are obtained and compiled in a
manner equally acceptable in both countries. These
stations are designated herein as "International gaging
stations.”

Some records for the Red River of the North, which
border the State on the west, were obtained at the request
of other Federal agencies as a part of the program of the
U.S. Department of the Interior for development of the
Missouri River basin.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and
other hydrologic data, as used in this report, are defined
as follows: ‘

Acre-foot (AC-FT, acre-ft) is the quantity of water
required to cover 1 acre to a depth of 1 foot and is
equivalent to 43,560 cubic feet or 325,851 gallons.

Biochemical oxygen demand (BOD) is the amount of
oxygen required by bacteria while stabilizing decomposable
organic matter under aerobic conditions.
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Chemical oxygen demand (COD) indicates the quantity
of oxidizable compounds present in a water and will vary
with water compositions, temperature, period of contact,
and other factors.

Coliform organisms are a group of bacteria used as an
indicator of the sanitary quality of the water. The number
of coliform colonies per 100 milliliters is determined by
the immediate or delayed incubation membrane filter method.

Contents is the volume of water in a reservoir or lake.
Unless otherwise indicated, volume is computed on the basis
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage
that determines the stage-discharge relation at the gage.
This feature may be a natural constriction of the channel,
an artificial structure, or a uniform cross section over
a long reach of the channel.

Cfs-day is the volume of water represented by a flow
of 1 cubic foot per second for 24 hours. It is equivalent
to 86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mile.

Cubic feet per second per square mile (CFSM) is the
average number of cubic feet of water flowing per second
from each square mile of area drained, assuming that the
runoff is distributed uniformly in time and area.

Cubic foot per second (cfs) is the rate of discharge
representing a volume of 1 cubic foot passing a given point
during 1 second and is equivalent to 7.48 gallons per
second or 448.8 gallons per minute.

Discharge is the volume of water (or more broadly,
total fluids), that passes a given point within a given
period of time.

Mean discharge is the arithmetic average of
individual daily mean discharges during a specific
period.

Instantaneous discharge is the discharge at a
particular instant of time. If this discharge is
reported instead of the daily mean, the heading of
the discharge column in the tables is "Discharge (cfs).’
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Drainage area of a stream at a specified location is
that area measured in a horizontal plane, enclosed by a
topographic divide from which direct surface runoff from
precipitation normally drains by gravity into the stream
above the specified point. Figures of drainage area given
herein ‘include all closed basins, or noncontributing areas,
within the area unless otherwise noted.

Gage height (G.H.) is the water-surface elevation
referred to some arbitrary gage datum. Gage height is
often used interchangeably with the general term "stage,"
although gage height is more appropriate when used with
a reading on a gage.

Gaging station is a particular site on a stream,
canal, lake, or reservoir where systematic observations
of gage height or discharge are obtained. When used in
connection with a discharge record, the term is applied
only to those gaging stations where a continuous record
of discharge is obtained.

Hardness of water is a physical-chemical character-
istic attributable to the presence of alkaline earths
(principally calcium and magnesium) and is expressed as
equivalent calcium carbonate (CaCOj).

Methylene blue active substance (MBAS) is a measure
of apparent detergents. This determination depends on

the formation of a blue color when methylene blue dye
reacts with synthetic detergent compounds.

Micrograms per liter (ug/l, UG/L) is a unit expressing
the concentration of chemical constituents in solution as
the weight (micrograms) of solute per unit volume (liter)
of water. One thousand micrograms per liter is equivalent
to one milligram per liter.

Milligrams per liter (mg/l, MG/L) is a unit for
expressing the concentration of chemical constituents in
solution. Milligrams per liter represents the weight of
solute per unit volume of water. Milligrams or micrograms
per liter may be converted to milliequivalents (one thou-
sandth of a gram-equivalent weight of a constituent) per
liter by multiplying by the factors in table 1, page 5.
Concentration of suspended sediment also is expressed in
mg/l, and is based on the weight of sediment per liter of
water-sediment mixture. Sediment concentrationsgmay be
converted to parts per million by using the factors in
table 2, page 5.
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Table 1l.--Factors for conversion of chemical constituents in milligrams
or micrograms per liter to milliequivalents per liter

Multi- Multi-

Ion ply by Ion DLy by
Aluminum (A1*3)%*... 0.11119 Todide (I=!)...... 0.00788
Ammonia as NH,*1...  .0554k4 Iron (Fe®® )« . .. .05372
Barium (Bat2)...... .01k456 Lead (Po*2 )% ..., .00965
Bicarbonate (HCOs~!)  .01639 Lithium (Ti*1)=*, .. J1hh11
Bromide (Br~!)..... .01251 Magnesium (Mg*2).. .08226
Calcium (Ca*2)..... .04990 Manganese (Mn*2)#*. .036%0
Carbonate (CO3=2)...  .03333 Nickel (Ni¥2)#*. ... .03406
Chloride (C1-1).,..,  .02821 Nitrate (NO,-1)... .01613
Chromium (Cr+®)* . .11539 Nitrite (NQ,-1)... .0217h
Cobalt (Cot2)% ... .0339h Phosphate (PO4=3). .03159
Copper (Cu*?)*..... .03148 Potassium (K*1)... .02557
Cyanide (CN-1!)..... .038Lk4 Sodium (Na*1),.... 04350
Fluoride (F~1)..... .05264 Strontium (Sr*?2)#, .02283
Hydrogen (H*!)..... .99209 Sulfate (S04=2)... .02082
Hydroxide (OH™')...  .05880 Zine (Zn*2 )% ... .03060

*Constituent reported in micrograms per liter; multiply by factor
end divide results by 1,000.

Table 2.--Factors for conversion of sediment concentration in milligrams
per liter to parts per million¥*
(A1l values calculated to three significant figures)

Range of Range of Range of Range of
concen- concen- concen- concen-
tration Di- tration Di- tration Di- tration Di-
in 1000 vide in 1000 vide in 1000 vide in 1000 vide
ng/1 by mg/1 by ng/1 by ng/1 by
0o - 8 1.00 201-217 1.13 hi1-h2k  1.26 619-634+ 1.39
8.05- 24 1.01 218-232 1.14 hor-lho 1.27 636-650 1.40
2h.2 - b0 1.02 234-248  1.15 ky3-4s7 1.28 652-666 1.h1
40.5 - 56 1.03 250-264 1.16 L60-473 1.29 668.682 1.h42
56.5 - T2 1.0k 266-280 1.17 L76-489 1.30 684-698 1.43
72.5 - 88 1.05 282-297 1.18 492-506 1.31 T700-T15 1.4k
88.5 -10k 1.06 299-313 1.19 508-522 1.32 TL7-T30  1.45
105 <120 1.07 315-329 1.20 524k-538  1.33 732-T4T 1.46
121 -136 1.08 331-345 1.21 540-554  1.34 Tho-T762  1.47
137 -152 1.09 347-361  1.22 556-570 1.35 765-780 1.48
153 -169 1.10 363-378 1.23 572-585 1.36 782-796 1.49
170 -185 1.11 380-393 1.2k 587-602 1.37 798-810 1.50
186 -200 1l.12 395-409 1.25 604k-617 1.38

*Based on water density of 1.000 g/ml and a specific gravity of
sediment of 2.65.
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Partial-record station is a particular site where
limited streamflow or water-quality data are collected
systematically over a period of years for use in hydro-
logic analyses.

Particle size is the diameter, in millimeters (mm),
of sispended sediment or bed material determined by either
sieve or sedimentation methods. Sedimentation methods
(pipet, bottom-withdrawal tube, visual-accumulation tube)
determine fall diameter of particles in either distilled
water (chemically dispersed) or in native water (the river
water at the time and point of sampling) (Guy, 1969).

Particle-size classification used in this report
agrees with recommendations made by the American Geophysi-
cal Union Subcommittee on Sediment Terminology. The
classification is as follows:

Classification Size (mm) Method of analysis

Clay.ececeeaea 0.00024 - 0.004 Sedimentation.
Siltececececse .004 - .062 Sedimentation.
Sand.ceeccececen .062 - 2.0 ‘Sedimentation or sieve.
Gravel....c... 2.0 - 64.0 Sieve.

The particle-size distribution given in this report is

not necessarily representative of all particles in trans-
port in the stream. Most of the organic material is re-
moved and the sample is subjected to mechanical and chemical
dispersion before analysis in distilled water. Chemical
dispersion is not used for native-water analysis (Guy,1969).

Plankton is the floating (or weakly swimming) animal
or plant life in a body of water consisting chiefly of
minute plants (as diatoms and blue-green algae) and of
minute animals (as protozoan, entomostracans, and various
larvae).

Runoff in inches (IN.) shows the depth to which the
drainage area would be covered if all the runoff for a
given time period were uniformly distributed on it.

Sediment is solid material that originates mostly
from disintegrated rocks and is transported by, suspended
in, or deposited from water; it includes chemical and bio-
chemical precipitates and decomposed organic material such
as humus. The quantity, characteristics, and cause of the
occurrence of sediment in streams are influenced by environ-
mental factors. Some major factors are degree of slope,
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soil characteristics, land usage, and quantity and intensity
of precipitation.

Suspended sediment is the sediment that at
any given time is maintained in suspension by the
upward components of turbulent currents or that
exists in suspension as a colloid.

Suspended-sediment discharge is the rate at
which dry weight of sediment passes a section of
a stream or is the quantity of sediment, as mea-
sured by dry weight, or by volume, that is dis-
charged in a given time. It is computed by
multiplying discharge times mg/l times 0.0027.

Total sediment discharge or total sediment
load is the sum of the suspended-sediment discharge
and the bedload discharge. It is the total quantity
of sediment, as measured by dry weight or volume,
that is discharged during a given time (Colby and
Hembree, 1955).

Suspended-sediment concentration is .the
velocity-weighted concentration of suspended sedi-

ment in the sampled zone (from the water surface
to a point approximately 0.3 ft above the bed)
expressed as milligrams of dry sediment per liter
of water-sediment mixture (mg/l).

Mean concentration is the time-weighted con-
centration of suspended sediment passing a stream
section during a 24-hour day.

Sodium adsorption ratio (SAR) is the expression of
relative activity of sodium ions in exchange reactions with
soil and is an index of sodium or alkali hazard to the soil.
This ratio should be known especially for water used for
irrigating farmland.

Solute is any substance derived from the atmosphere,
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of
a water to conduct an electrical current and is expressed
in micromhos per centimeter at 259C. Because the specific
conductance is related to the number and specific chemical
types of ions in solution, it can be used for approximating
the dissolved-solids content in the water. Commonly, the
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amount of dissolved solids (in milligrams per liter) is
about 65 percent of the specific conductance (in micromhos).
This relation is not constant from stream to stream or from
well to well, and it may even vary in the same source with
changes in the composition of the water.

Stage-discharge relation is the relation between gage
height and the volume of water per unit of time, flowing
in a channel.

Thermograph is a thermometer that continuously and
automatically records, on a chart, the water temperature
of a stream. "Temperature recorder" is the term used to
indicate the presence of a thermograph or a digital mech-
anism that automatically records water temperatures on
paper tape.

Time-weighted average is computed by multiplying the
number of days in the sampling period by the concentrations
of individual constituents for the corresponding period
and dividing the sum of the products by the total number
of days. A time-weighted average represents the composition
of water that would be contained in a vessel or reservoir
that had received equal quantities of water from the stream
each day for the water year.

Tons per acre-foot indicates the dry weight of dis-
solved solids in 1 acre-foot of water. It is computed by
multiplying the concentration in milligrams per liter by
0.00136.

Tons per day is the quantity of a substance in solution
or suspension that passes a stream section during a 24-hour
day.

Weighted average is used in this report to indicate
discharge-weighted average. It is computed by multiplying
the discharge for a sampling period by the concentrations
of individual constituents for the corresponding period
and dividing the sum of the products by the sum of the
discharges. A discharge-weighted average approximates the
composition of water that would be found in a reservoir
containing all the water passing a given location during
the water year after thorough mixing in the reservoir.

WRD is used as an abbreviation for "Water-Resources
Data" in the summary REVISIONS paragraph to refer to pre-
viously published State annual basic-data reports.
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WSP is used as an abbreviation for "Water-Supply Paper"
in references to previously published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides
hydrologic data for a basin in which the hydrologic regimen
will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate
effects of natural from manmade changes in other basins
which have been developed and in which the physiography,
climate, and geology are similar to those in the undeveloped
bench-mark basin.

Pesticide program is a network of regularly sampled
water-quality stations where additional monthly samples are
collected to determine the concentration and distribution
of pesticides in streams whose waters are used for irri-
gation or in streams in areas where potential contamination
could result from the application of the commonly used
insecticides and herbicides.

Radiochemical program is a network of regularly sampled
water quality stations where additional samples are col-
lected twice a year (at high and low flow) to be analyzed
for radioisotopes. The streams that are sampled represent
major drainage basins in the conterminous United States.

DOWNSTREAM ORDER AND STATION NUMBER

Stations are listed in a downstream direction along
the main stream, and stations on tributaries are listed
between stations on the main stream in the order in which
those tributaries enter the main stream. Stations on trib-
utaries entering above all mainstream stations are listed
before the first mainstream station. Stations on tributaries
to tributaries are listed in a similar manner. In the lists
of gaging stations and water-quality stations in the front
of this report the rank of tributaries is indicated by in-
dention, each indention representing one rank.

As an added means of identification, each gaging
station, partial-record station, and water-quality station
have been assigned a station number. These are in the
same downstream order used in this report. In assigning
station numbers, no distinction is made between partial-
record stations and continuous-record gaging stations;
therefore, the station number for a partial-record station
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indicates downstream order position in a list made up of
both types of stations. Water-quality stations located

at or near gaging stations or partial-record stations

have the same number as the gaging or partial-record sta-
tion. Gaps are left in the numbers to allow for new sta-
tions that may be established; hence, the numbers are not
consecutive. The complete 8-digit number for each station,
such as 05061500, includes the part number "05" and a
6-digit number. This number appears just to the left of
the station name. In this report, the records are listed
in downstream order by parts. The part number refers to
an area whose boundaries coincide with certain natural
drainage lines. All records for a drainage basin encom-
passing more than one State could be arranged in downstream
order by assembling pages from the various State reports
by station number to include all records in the basin.

WELL NUMBERS

The well numbering system of the U.S. Geological Survey
is based on the grid system of latitude and longitude.
The number consists of 15 digits. The first 6 digits
denote the degrees, minutes, and seconds of latitude, the
next 7 digits denote the degrees, minutes, and seconds of
longitude, and the last 2 digits is a sequential number
for wells within a l-second grid. The system provides
the geographic location of the well and a unique number
for each well.

SURFACE WATER RECORDS

Collection and computation of data

The base data collected at gaging stations consist
of records of stage and measurements of discharge of streams
or canals, and stage, surface area, and contents of lakes
or reservoirs. 1In addition, observations of factors
affecting the stage-discharge relation or the stage-capacity
relation, weather records, and other information are used
to supplement base data in determining the daily flow or
volume of water in storage. Records of stage are obtained
from direct readings on a non-recording gage or from a
water-stage recorder that gives either a continuous graph
of the fluctuations or a tape punched at 15-, 30- or 60-
minute intervals. Measurements of discharge are made with
a current meter, using the general methods adopted by the
Geological Survey on the basis of experience in stream
gaging since 1888. These methods are described in standard
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textbooks, in Water-sSupply Paper 888, and in U.S. Geological
Survey Techniques of Water Resources Investigations, book

3, chapter A6. Surface areas of lakes or reservoirs are
determined from instrument surveys using standard methods.
The configuration of the reservoir bottom is determined

by sounding at many points.

For stream-gaging stations, rating tables giving the
discharge for any stage are prepared from stage-discharge
relation curves. If extensions to the rating curves are
necessary to express discharge greater than measured, they
are made on the basis of indirect measurements of peak dis-
charge (such as slope-area or contracted-opening measure-
ments, computation of flow over dams or weirs), velocity-
area studies, and logarithmic plotting. The daily mean
discharge is computed from gage heights and rating tables,
then the monthly and yearly mean discharge are computed
from the daily figures. If the stage-discharge relation
is subject to change because of frequent or continual change
in the physical features that form the control, the daily
mean discharge is computed by the shifting-control method,
in which correction factors based on individual discharge
measurements and notes by engineers and observers are used
in applying the gage heights to the rating tables. If the
stage-discharge relation for a station is temporarily
changed by the presence of aquatic growth or debris on
the control, the daily mean discharge is computed by what
is basically the shifting-control method.

At some stream-gaging stations the stage-discharge
relation is affected by backwater from reservoirs, tributary
streams, or other sources. This necessitates the use of
the slope method in which the slope or fall in a reach of
the stream is a factor in computing discharge. The slope
or fall is obtained by means of an auxiliary gage set at
some distance from the base gage. At some stations the
stage-discharge relation is affected by changing stage:;
at these stations the rate of change in stage is used as
a factor in computing discharge.

At some stream-gaging stations the stage-discharge
relation is affected by ice in the winter, and it becomes
impossible to compute the discharge in the usual manner.
Discharge for periods of ice effect is computed on the
basis of the gage-height record and occasional winter dis-
charge measurements, consideration being given to the
available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable
records of discharge for other stations in the same or
nearby basins.
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For a lake or reservoir station, capacity tables
giving the contents for any stage are prepared from stage-
area relation curves defined by surveys. The application
of the stage to the capacity table gives the contents,
from which the daily, monthly, or yearly change in contents
is computed.

If the stage-capacity curve is subject to changes be-
cause of deposition of sediment in the reservoir, periodic
resurveys of the reservoir are necessary to define new
stage-capacity curves. During the period between reser-
voir surveys the computed contents may be increasingly
in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no
gage-height record is obtained or the recorded gage height
is so faulty that it cannot be used to compute daily dis-
charge or contents. This happens when the recorder stops
or otherwise fails to operate properly, intakes are plugged,
the float is frozen in the well, or for various other
reasons. For such periods the daily discharges are esti-
mated on the basis of recorded range in stage, adjoining
good record, discharge measurements, weather records, and
comparison with other station records from the same or
nearby basins. Lakewise daily contents may be estimated
on the basis of operator's log, adjoining good record,
inflow-outflow studies, and other information.

The data in this report generally comprise a descrip-
tion of the station and tabulations of daily and monthly
figures. For gaging stations on streams or canals a table
showing the daily discharge and monthly and yearly dis-
charge is given. For gaging stations on lakes and reser-
voirs a monthly summary table of stage and contents or a
table showing the daily contents is given. Tables of
daily mean gage heights are included for some streamflow
stations and for some reservoir stations. Records are
published for the water year, which begins on October 1
and ends on September 30. A calendar for the current
water year is shown on the reverse side of the front cover
to facilitate finding the day of the week for any date.

The description of the gaging stations gives the
location, drainage area, period of record, type and history
of gages, average discharge, extremes of discharge or
contents, and general remarks. The location of the gaging
station and the drainage area are obtained from the most
accurate maps available. River mileage, given under
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"LOCATION" for some stations, is that determined and used
by the Corps of Engineers or other agencies. Periods for
which there are published records for the present station
or for stations generally equivalent to the present one

are given under "PERIOD OF RECORD."” The type of gage cur-
rently in use, the datum of the present gage above mean

sea level, and a condensed history of the types, locations,
and datum of previous gages used during the period of record
are given under "GAGE." 1In references to datum of gage,
the phrase "mean sea level" denotes "Sea Level Datum of
1929" as used by the Topographic Division of the Geological
Survey unless otherwise qualified. The average discharge
for the number of years indicated is given under "AVERAGE
DISCHARGE"; it is not given for stations having fewer than
5 complete years of record or for stations where changes

in water development during the period of record cause

the figure to have little significance. In addition, the
median of yearly mean discharges is given for stream-gaging
stations having 10 or more complete years of record if the
median differs from the average by more than 10 percent.
The maximum discharge if there is little or no regulation
(or minimum contents) and the minimum gage height if it is
significant are given under "EXTREMES." The minimum daily
discharge is given if there is extensive regulation (also
the minimum discharge and gage height if they are abnor-
mally low). In the first paragraph headed "Current year,"
the data given are for the complete current water year
unless otherwise specified. In the second paragraph under
"EXTREMES" headed "Period of record:" the data given are
for the period of record given in PERIOD OF RECORD paragraph.
Reliable information concerning major floods that occurred
outside the period of record is given in the third or last
paragraph under "EXTREMES." Unless otherwise qualified,
the maximum discharge (or contents) corresponds to the
crest stage obtained by use of a water-stage recorder
(graphic or digital), a crest-stage gage, or a nonrecording
gage read at the time of the crest. If the maximum gage
height did not occur at the same time as the maximum dis-
charge (or contents), it is given separately. Information
pertaining to the accuracy of the discharge records, to
conditions that affect the natural flow at the gaging
station, and availability of Water Quality records, is
given under "REMARKS"; for reservoir stations information
on the dam forming the reservoir, the capacity, outlet
works and spillway, and purpose and use of the reservoir,
is also under "REMARKS,"
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Previously published records of some stations have
been found to be in error on the basis of data or infor-
mation later obtained. Revisions of such records are
usually published along with the current records in one
of the annual or compilation reports. In order to make
it easier to find such revised records, a paragraph headed
"REVISIONS (WATER YEARS)" has been added to the descrip-
tion of all stations for which revised records have been
published. Listed therein are all the reports in which
revisions have been published, each followed by the water
years for which figures are revised in that report. In
listing the water years only one number is given; for in-
stance, 1965 stands for the water year October 1, 1964,
to September 30, 1965. If no daily, monthly, or annual
figures of discharge were revised, that fact is brought
out by notations after the year dates as follows: " (M)"
means that only the instantaneous maximum dlscharge was
revised; " (m)" that only the instantaneous minimum was
revised; and " (P)" that only peak discharges were revised.
If the drainage area has been revised, the report in which
the revised figure was first published is given. It
should be noted that for all stations for which cubic
feet per second per square mile and runoff in inches are
published, a revision of the drainage area necessitates
corresponding revision of all figures based on the drainage
area. Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of
the drainage area only are usually not published in the
annual series of reports.

Skeleton rating tables are published for stream-
gaging stations where they serve a useful purpose and the
dates of applicability can be easily identified.

Skeleton capacity tables are published for all reser-
voirs for which records of contents are published on a
daily basis.

The daily table for stream-gaging stations gives the
mean discharge for each day and is followed by monthly
and yearly summaries. In the monthly summary below the
daily table, the line headed "TOTAL" glves the sum of the
daily figures. The line headed "MEAN" gives the average
flow in cubic feet per second during the month. The lines
headed "MAX" and "MIN" give the maximum and minimum daily
discharges, respectively, for the month. Discharge for
the month also may be expressed in cubic feet per second
per square mile (line headed "CFSM"), or in inches (line
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headed "IN"), or in acre-feet (line headed "AC-FT"). Fig-
ures for cubic feet per second per square mile and runoff
in inches are omitted if there is extensive regulation or
diversion, if the drainage area includes large noncontrib-
uting areas, or if the average annual rainfall over the
drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the
figures following "MAX" are the maximum daily discharges
for the calendar and water years:; likewise, those following
"MIN" are the minimum daily discharges.

Footnotes to the table of daily discharges are intro-
duced by the word "NOTE." Footnotes are used to indicate
periods for which the discharge is computed or estimated
by special methods because of no gage-height record, back-
water from various sources, or other unusual conditions.
Periods of no gage-~height record are indicated if the period
is continuous for a month or more or includes the maximum
discharge for the year. Periods of backwater from an un-
usual source, of indefinite stage-discharge relation, or
of any other unusual condition at the gage site are indi-
cated only if they are a month or more in length and the
accuracy of the records is affected. Days on which the
stage-discharge relation is affected by ice are not indi-
cated. The methods used in computing discharge for various
unusual conditions have been explained in preceding para-
graphs. '

Peak discharges and their times of occurrence and
corresponding gage heights for many stations are listed
below the yearly summary. All independent peaks above the
selected base are given. The base discharge, which is
given in parentheses, is selected so that an average of
about three peaks a year can be presented. Peak discharges
are not published for any canals, ditches, drains, or for
any stream for which the peaks are subjected to substantial
control by man. Time of day is expressed in 24-hour local
standard time; for example, 12:30 a.m. is 0030, 1:30 p.m.
is 1330.

For most gaging stations on lakes and reservoirs the
data presented comprise a description of the station and
a monthly summary table of stage and contents. For some
reservoirs a table showing daily contents or stage is given.
A skeleton table of capacity at given stages is published
for all reservoirs for which records are published on a
daily basis, but is not published for reservoirs for which
only monthly data are given.
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Data collected at partial-record stations and miscel-
laneous sites are given in three tables at the end of the
surface-water records in this report. The first is a
table of discharge measurements at low-flow partial-record
stations, the second is a table of annual maximum stage
and discharge at crest-stage stations, and the third is
a table of discharge measurements at miscellaneous sites.

Accuracy of Data

The accuracy of discharge data depends primarily on
(1) the stability of the stage-discharge relation, or if
the control is unstable, the frequency of discharge mea-
surements, and (2) the accuracy of observations of stage,
measurements of discharge, and interpretation of records.

The station description under "REMARKS" states the
degree of accuracy of the records. "Excellent" means that
about 95 percent of the daily discharges is within 5 per-
cent; "good" within 10 percent; and "fair" within 15 per-
cent. "Poor" means that daily discharges have less than
"fair" accuracy.

Figures of daily mean discharge in this report are
shown to the nearest hundredth of a cubic foot per second
for discharges of less than 1 cfs; to tenths between 1.0
and 10 cfs; to whole numbers between 10 and 1,000 cfs;
and to 3 significant figures above 1,000 cfs. The number
of significant figures used is based solely on the magni-
tude of the figure. The same rounding rules apply to
discharge figures listed for partial-record stations and
miscellaneous sites.

Discharge at many stations, as indicated by the
monthly mean, may not reflect natural runoff due to the
effects of diversion, consumption, regulation by storage,
increase or decrease in evaporation due to artificial
causes or to other factors. For such stations, figures
of cubic feet per second per square mile and of runoff in
inches are not published unless satisfactory adjustments
can be made for diversions, for changes in contents of
reservoirs, or for other changes incident to use and con-
trol. Evaporation from a reservoir is not included in
the adjustments for changes in reservoir contents, unless
it is so stated. Even at those stations where adjustments
are made, large errors in computed runoff may occur if
adjustments or losses are large in comparison with the
observed discharge.
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Publications

In each water-supply paper entitled, "Surface Water
Supply of the United States" there is a list of preceding
water-supply papers containing streamflow information for
the area covered by that report. In addition, there is a
list of numbers of water-supply papers containing detailed
information on major floods in the area. Records for sta-
tions in Minnesota for the period October 1960 to September
1965 are in Water-Supply Papers 1911, 1913, 1914, 1915,
and 1917.

Two series of summary reports entitled, "Compilation
of Records of Surface Waters of the United States" have
been published; the first series covers the entire period
of record through September 1950 and the second series
covers the period October 1950 to September 1960. These
reports contain summaries of monthly and annual discharge
and monthend storage for all previously published records,
as well as some records not contained in the annual series
of water-supply papers. All records were reexamined and
revised where warranted. Estimates of discharge were made
to £fill short gaps whenever practical. The yearly summary
table for each gaging station lists the numbers of the
water-supply papers in which daily records were published
for that station. Records for stations in Minnesota are
compiled in Water-Supply Papers 1307, 1308, and 1310
through September 1950, and in 1727, 1728, and 1730 for
October 1950 to September 1960.

Special reports on major floods or droughts or of
other hydrologic studies for the area have been issued in
publications other than water-supply papers. Information
relative to these reports may be obtained from the district
office.

Other data available

More detailed information than that published for
most of the gaging stations, such as discharge measurements,
gage-height record, and rating tables, is on file in the
district office. Many gaging-station records in Minnesota
have been analyzed through 1968 to give several statistical
summaries: (1) the number of days in each year that the
daily discharge was between selected limits (duration
tables):; (2) the lowest mean discharge for selected numbers
of consecutive days in each year; and (3) the highest mean
discharge for selected numbers of consecutive days in each
year.
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WATER QUALITY RECORDS

Collection and examination of data

Water samples for analyses usually are collected at
or near gaging stations. The discharge records at these
stations are used in conjunction with the computations
of the chemical constituents and sediment loads in this
report.

Descriptive statements are given for water-quality
stations located at or near streamflow stations. Given
are location, drainage area, periods of record for the
various water-quality data, extremes of pertinent data,
and general remarks, in a format similar to that used
for streamflow gaging stations. For ground-water stations,
no descriptive statements are given; however, the well
number, depth of well, date of sampling, and other perti-
nent data are given in the table containing the chemical
analyses of the ground water.

Data on the quality of surface water were collected
from designated sampling sites (map on page at pre-
determined intervals such as once daily, weekly, monthly
or less frequently. Whereas at some sites it was neces-
sary to continuously record data on a punched paper tape
at 15-, 30-, or 60-minute intervals. Data on quality of
ground water were collected at 65 wells throughout the
State.

Water-quality information is presented for chemical
quality, biological, microbiological, water temperature,
and fluvial sediment. Chemical quality includes concen-
trations of individual dissolved constituents and certain
properties or characteristics such as hardness, sodium
adsorption ratio, specific conductance, and pH. The bio-
logical information includes qualitative and quantitative
analyses of plankton, bottom organisms, and particulate
inorganic and amorphous matter present. Microbiological
information includes quantitative identification of certain
bacteriological indicator organisms. Water-temperature
data represent once-daily observations except for stations
where a continuous temperature recorder furnished informa-
tion from which daily minimums and maximums are obtained.
Fluvial-sediment information is given for suspended-
sediment discharges and concentrations and for particle-
size distribution of suspended sediment and bed material.
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Prior to the 1968 water year, data for chemical con-
stituents and concentrations of suspended sediment were
reported in parts per million (ppm) and water temperatures
were reported in degrees Fahrenheit (©F). 1In October 1967,
the U.S. Geological Survey began reporting data for chemical
constituents and concentrations of suspended sediment in
milligrams per liter (mg/l) and water temperatures in degrees
Celsius (centigrade, ©C). 1In waters with a density of 1.000
g/ml (grams per milliliter), parts per million and milligrams
per liter can be considered equal. In waters with a den-
sity greater than 1.000 g/ml, values in parts per million
should be multiplied by the density to convert to milligrams
per liter. Temperatures reported in degrees Celsius may
be converted to degrees Fahrenheit by using the table 3
below.

In October 1968, the Geological Survey began reporting
many of the chemical constituents as well as the minor
elements in micrograms per liter instead of milligrams per
liter. (See "Definition of Terms," p. 4.)

Table 3.--Degrees Fahrenheit (°F) to degrees Celsius (°C)* (Temperature
reported to nearest 0.5°C)

°F  °C °F °c °F °c °F °c °F °c
32 0.0 50 10.0 68 20.0 8 30.0 104 40.0
33 .5 51 10.5 69 20.5 87 30.5 105 Lo.5
3% 1.0 52 11.0 70 21.0 88 31.0 106 41.0
35 1.5 53 11.5 L 21.5 89 31.5 107 bW1.5
36 2.0 5k 12.0 T2 22.0 90 32.0 108 L42.0
37 3.0 55 13.0 73 23.0 91 33.0 109 43.0
38 3.5 56 13.5 ™  23.5 92  33.5 110 43.5
39 4.0 57 14.0 75  24.0 93 34.0 111 44.0
4o L.5 58 14.5 76  24.5 94k  3h4.5 112 Lk4k.5
b1 5.0 59 15.0 77T 25.0 95 35.0 113 45.0
k2 5.5 60 15.5 78 25.5 96 35.5 114 L45.5
43 6.0 61 16.0 79 26.0 97 36.0 115 L46.0
Ly 6.5 62 16.5 80 26.5 98 36.5 116 L6.5
ks 7.0 63 17.0 81 27.0 99  37.0 117 47.0
46 8.0 64 18.0 82 28.0 100 38.0 118 48.0
W7 8.5 65 18.5 83 28.5 101 38.5 119 48.5
48 9.0 66 19.0 84 29.0 102 39.0 120 49.0
k9 9.5 67 19.5 85 29.5 103 39.5 121 49.5

*¥°C = 5/9 (°F - 32) or °F = 9/5 (°C) + 32.
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Solutes

The methods of collecting and analyzing water samples
for determining the kinds and concentrations of solutes
are described by Skougstad, Brown, and Fishman (1970).

One sample can define adequately the water quality at a
given time if the mixture of solutes throughout the stream
cross section is homogeneous. However, the concentration
of solutes at different locations in the cross section
may vary widely with different rates of water discharge,
depending on the source of material and the turbulence

and mixing of the stream. Some streams must be sampled

at several verticals across the channel to determine
accurately the solute load.

Ground-water quality does not change significantly
during short periods of time; infrequent sampling and
analysis of ground water adequately define ground-water
quality at a given site. Water samples from wells are
analyzed individually.

Temperature

Water temperatures are measured at most of the water-
quality stations. For daily stations, the water tempera-
tures are taken about the same time each day when sample
is collected. Large streams have a small diurnal tempera-
ture change while small, shallow streams may have a daily
range of several degrees and may follow closely the changes
in air temperature. Some streams may be affected by
waste-heat discharges.

At stations where continuously recording thermographs
are present, the records consist of maximum and minimum
temperatures for each day and the monthly averages.

Sediment

suspended-sediment concentrations are determined from
samples collected by using depth-integrating samplers.
Samples usually are obtained at several verticals in the
cross section, or a single sample may be obtained at a
fixed point and a coefficient applied to determine the
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly
changing concentration, samples may have been collected
more frequently (twice daily or, in some instances, hourly).
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The published sediment discharges for days of rapidly
changing flow or concentration were computed by the sub-
divided day method (time-discharge weighted average).
Therefore, for those days when the published sediment dis-
charge value differs from the value computed as the product
of discharge times mean concentration times 0.0027, the
reader can assume that the sediment discharge for that day
was computed by the sub-divided day method. For periods
when no samples are collected, daily loads of suspended
sediment are estimated on the basis of water discharge,
sediment concentrations observed immediately before and
after the periods, and suspended-sediment loads for other
periods of similar discharge.

At other stations, suspended-sediment samples are
collected periodically at many verticals in the stream cross
section. Although data collected periodically may represent
conditions only at the time of observation, wuch data are
useful in establishing seasonal relations between quality
and streamflow in predicting long-term sediment-discharge
characteristics of the stream.

In addition to the records of the quantities of sus-
pended sediment, records of periodic measurements of the
particle-size distribution of the suspended sediment and
bed material are included.

Publications

The annual series of water-supply papers that contain
information on quality of surface waters in Minnesota are
listed below.

Water Parts Parts Parts Water ©Parts Parts Parts Parts Part

year  1-14% 14 5.6 year 1-b  3-4L k5 5.6 6
1941 U2  aem - 1955 1400 .- --- 1401 ---
19k2 950  —m=  --- 1956 1450 == -a= 1451  ---
1943 970 === -a- 1957 1520 e== === 1521 ---
194k 1022 --- - 1958 1571  --- -——- 1572 ---
1945 1030 --- - 1959 ——— 1642  --- 1643 ---
1946 1050  ---  --- 1960 - 1Th2 o= 1Th3  ---
1947 1102 --=  --- 1961 - 1882 --= 1883 ---
1948 --- 1132 1132 1962 me= 1942 e 1943 ---
1949 --- 1162 1162 1963 — 1948  --- 1949  ---
1950 --- 1186 1187 1964 - 1955 --- 1956  ---
1951 --- 1197 1198 1965 -—- 1962 --- 1963 ---
1952 --- 1250 1251 @ 1966 -—— 1992  --- 1993  ---

1953 --- 1290 1291 = 1967 -—- 2012 --= 2013 ---
1954 -——- 1350 1351 1968 ——— 2094 2095
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HYDROLOGIC CONDITIONS

Annual runoff during the 1972 water year was generally
near normal. Streamflow was greater than normal through-
out the State in November and December. The October pre-
cipitation amounts set new records across the State for
this month. During the winter period and continuing
through the spring and summer, streamflow returned to
normal.

Heavy rainstorms on July 11, 12, 19, 21, 22, 27 and
31 put July's precipitation much above normal. The storm
of July 21, 22 yielded the greatest official 24-hour rain-
fall amount ever recorded in Minnesota and the greatest
monetary losses ever experienced in the State for a flash
flood. The 24-hour rainfall at Fort Ripley was 10.84
inches, exceeding the previous record 24-hour rainfall
for Minnesota of 10.75 inches on July 20, 1909 at Beaulieu.

The city of Duluth experienced extensive flash flood
damage twice in August and once in September from heavy
rainstorms.
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e 623 Dilworth

| Drainage area, .
1,040 sq mi
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05280000 Crow River at Rockford
Drainage area, 2,520 sq mi
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YEAR

05385000 Root River
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-1 Mean of monthly and gearly mean discharges for
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Figure 2.-- Map showing location of lake and stream gaging stations.
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PART 1. SURFACE WATER RECORDS



28 STREAMS TRIBUTARY TO LAKE SUPERIOR
04010500 Pigeon River at Middle Falls, near Grand Portage, Minn.
(International gaging station)

LOCATION.--Lat 48°00'44", long 89°36'58", in NE% sec.24, T.64 N., R.6 E., Cook County, on right bank 400 £t up-
stream from Middle Falls, 2.5 miles upstream from Grand Portage Port of Entry, 3.5 miles upstream from mouth,
and 4.7 miles northeast of village of Grand Portage.

DRAINAGE AREA.--600 sq mi.

PERIOD OF RECORD.--June to October 1921, April to November 1922, March 1923 to current year. Published as "at
International Bridge" April 1924 to September 1940; as "below International Bridge" October 1940 to September
1965. Monthly discharge only for some periods, published in WSP 1307.

GAGE,.--Water-stage recorder. Datum of gage is 789.58 ft above mean sea level, datum of 1929. Prior to Sept.
30, 1940, nonrecording gage at International Bridge, 5.8 miles upstream at datum 100.24 £t higher.

AVERAGE DISCHARGE.--49 years (1923-72), 502 cfs (11.36 inches per year).

EXTREMES.--Current year:
(gage height, 0.72 ft).
Period of record: Maximum discharge, 11,000 cfs May 5, 1934 (gage height, 7.6 ft, site and datum then in
use) , from rating curve extended above 7,000 cfs; minimum, 27 cfs Nov. 4, 1945 (gage height, -0.08 ft).

Maximum discharge, 4,830 cfs May 2 (gage height, 7.77 £t); minimum, 107 cfs Sept. 20

REMARKS . ~-Records good except those for winter periods, which are fair.
current year are published in Part 2 of this report.

Records of water temperatures for the

COOPERATION.--This station is one of the international gaging stations maintained by the United States under
agreement with Canada.

REVISIONS (WATER YEARS) .—-WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M),
1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1971 YO SEPTEMBER 1972
DAY oct NOV NEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 427 2,430 750 500 218 180 200 4,050 1,320 706 399 157
2 556 1,980 780 485 212 180 205 4,680 1.190 670 359 156
3 624 1,730 790 475 205 178 210 44470 1,100 617 327 167
4 519 14550 780 465 200 178 210 4,280 1,030 565 306 132
5 459 1,390 765 455 195 178 210 3,930 959 529 284 122
6 453 1,250 753 440 190 175 212 3,980 897 499 267 129
7 303 1,070 724 430 188 175 215 3,930 849 472 252 157
8 375 INe 682 420 185 175 225 3,670 801 448 235 155
9 363 910 650 405 185 175 235 3,410 748 435 224 150
0 340 807 645 395 185 175 242 3,200 691 420 216 139
1 312 739 628 380 185 175 255 34160 692 %422 216 131
12 288 704 634 375 183 175 265 3,090 1,180 458 211 123
13 2n 666 660 3¢5 183 177 280 2,980 1,470 561 210 129
14 250 737 700 355 180 177 290 24860 2,310 555 205 134
15 233 1,280 750 345 180 178 305 2,740 2,230 508 198 132
16 222 1,250 793 335 178 178 340 2,580 1,750 466 233 129
17 555 1,170 782 325 178 180 430 24400 1,430 425 292 128
18 961 1,760 772 315 175 180 510 2+230 1,240 439 288 119
19 1,420 1,780 750 300 175 182 600 2,080 1.290 442 260 113
20 1,450 1,500 730 290 178 182 650 1,940 1,750 426 236 398
21 1,060 1,260 710 280 180 184 700 1,800 1,520 420 228 617
22 1,040 984 690 270 182 184 725 1,660 1,280 667 222 579
23 886 870 670 260 184 186 740 1,550 1,120 919 216 437
24 743 2800 648 255 185 188 770 1,460 997 783 208 343
25 651 760 640 250 185 190 810 1,360 920 631 205 295
26 586 740 618 245 183 190 925 1,270 859 537 200 2n
27 1,120 720 600 240 183 192 1+300 1,190 801 465 192 256
29 2,060 s 580 235 181 194 1,850 1,110 756 429 182 262
29 14660 720 560 2130 180 195 24750 1,380 758 387 175 234
30 14490 730 540 225  m=me=e- 195 3,300 1,690 747 367 169 231
31 29890  ——==-e 510 220 —-—---- 198  —==——e 1,530 ——-—- - 402 162  ==e=--
TOTAL 244657 33,918 21,285 10,565 54401 5,649 19,959 81,660 34,685 16,070 74377 64543
MEAN 795 1,131 687 341 186 182 665 24634 1,156 518 238 218
MAX 2,890 24430 793 500 218 198 3,300 4,680 24310 919 399 677
MIN 222 666 510 220 175 175 200 1,110 691 367 162 113
CFSM 1.33 1.89 1.15 .57 o31 «30 1.11 4 39 1.93 «86 %0 36
INe 1453 2.10 1.32 .66 «33 «35 1e24 Se 06 2415 1,00 o6 o4l
CAL YR 1971 TOTAL 285,862 MEAN 783  MAX 4,850 MIN 81  CFSM 1le31 IN 17,72
WTR YR 1972 TOTAL 267,769 MEAN 732  MAX 4,680 MIN 113  CFSM 1,22 IN 16,60

PEAK DISCHARGE (BASE, 3,000 CF8).--May 2 (1100) 4,830 cfs (7.77 ft).
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04014500 Baptism River near Beaver Bay, Minn.

29

LOCATION.--Lat 47°20'15", long 91°12'00", in SE4YNEX% sec. 15, T.56 N., R.7 W., Lake County, on right bank 30 ft
upstream from bridge on U.S. Highway 61, 0.2 mile upstream from mouth, 4 miles northeast of Silver Bay, and 7
miles northeast of village of Beaver Bay.

DRAINAGE AREA.--140 sq mi.

PERIOD OF RECORD.--October 1927 to current year.

GAGE.--Water-stage recorder,

Prior to Oct. 5, 1934, nonrecording gage at same gite and datum,

AVERAGE DISCHARGE,.--45 years, 167 cfs (16.20 inches per year).

EXTREMES.--Current years:

curve extended above 4,000 cfs; maximum gage height, 11.06 ft Apr. 12, 1965

Monthly discharge only for some periods, published in WSP 1307.
Datum of gage is 609,97 £t above mean sea level (Corps of Engineers bench mark) .

Maximum discharge, 8,320 cfs May 2 (gage height, 6.74 ft, from rating curve extended
above 3,600 cfs)s minimum, 19 cfs July 8, 9, 10; minimum gage height, 0.98 £t July 10.
Period of record:

Maximum discharge recorded, 9,350 cfs Aug. 9, 1939 (gage height, 8.11 ft), from rating
from floodmark, backwater from

ice) 5 minimum daily discharge, 0.4 cfs Jan. 5, 6, 1940.

REMARKS.-~Records good except those for winter periods, which are fair.

current year are published in Part 2 of this report.

REVISIONS (WATER YEARS) .--WSP 894:

DISCHARGE,s IN CUBIC FFEY PER SECOND, WATER YEAR NCTOBER 1971 T0O SFPTEMBER 1972

1939.

WSP 1337:

DAY ocy NOV DEC JAN FEB
1 101 1,800 110 54 33
2 108 898 105 54 33
3 125 610 100 53 32
4 113 440 L] 52 3?
S 102 351 94 St 32
6 93 292 9 S0 32
7 ar 236 96 50 32
8 84 217 96 51 32
9 78 210 94 52 32
10 69 201 93 52 33
11 60 194 91 52 32
12 S0 191 a9 51 32
13 45 191 87 S0 k]
14 41 210 a4 49 34
18 37 285 82 “7 35
16 36 328 a0 45 35
17 81 64t 79 o4 35
18 149 936 78 44 37
19 233 741 76 43 38
20 221 555 75 43 38
21 210 354 73 42 37
22 2264 232 72 42 36
23 207 205 70 41 37
24 191 180 68 40 37
25 172 16S 67 39 37
26 157 150 6S 38 36
27 775 138 63 37 36
28 20160 128 60 37 36
29 14330 120 58 36 37
30 14040 114 56 3s Ladaldd
31 29390 cememe S5 34 —eeeee
TOTAL 10,769 11,316 24516 1,408 1,001
MFEAN 347 3r7 81.2 4544 34,5
MAX 29390 1,800 110 S4 38
MIN 36 114 S5 k1 32
CFS™m 2.48 2.69 «58 32 25
IN. 2.86 3.01 67 37 27
CAL YR 1971 TOTAL 86,597 'MEAN 237 MAX 2.610
WTR YR 1972 TOTAL 122,561 MEAN 335 MAX 64860

DATE

10-31
5-02
7-22

TIME

0400
0630
2300

PEAK DISCHARGE (BASE, 1,300 CFS)

G. H.

4.18
6.74
3.81

DISCHARGE

2,610
8,320
1,890

DATE

8-16
8-21
9-20

TIME

1230
1700
1400

b4
a4
44
44

1,210
39.0

o7
32

«28
32

MIN 19
MIN 19

G. H.

4.43
4.40
4.56

aoR

43
43
4?
42
42

L]
40
38
38
“6

51
53
64
™
as

130
260
330
429
566

630
407
321
340
365

475
6R0
14140
2,210
24410

11,436
381
2,410
a8
2.72
304

CFSM 1.69
CFSM 2,39

DISCHARGE

3,130
3,070
3,410

1933-34(M), 1935.

MaY JHUN
24510 365
64860 2712
3,930 192
24990 133
24570 105
2,510 a7
24270 69
14910 55
1.730 45
1,560 38
14340 36
1,170 43

965 44

137 105

632 133

516 110

440 a9

408 n

386 A2

344 330

304 238

255 133

216 93

178 T4

144 ss

120 43

10} 36

89 43

456 48

703 43

489 cemeee

38,783 3,210
14251 107
64960 365

89 35

Be9% 76

10.31 A5
IN 23,01
IN 32,57

JUL

35
31
29
79
25

264
21
19
19
19

ae
161
232
147
103

B2
210
358
266
238

317
1,660
1,640

920

498

3446
238
561
448
324
337

9,373
3n2
1,660
19
2.16
2449

AUG

210
137
loe
87
an

S07
608
561
464
358

285
201
140
115
105

2+410
24550
14640
900
598

1,080
24550
1,870
950
552

408
337
279
210
169
140

209609
665
24550
80
4,75
S48

Records of water temperatures for the

SEP

115
99
89
a3
as

140
169
164
110

97

93

216
279
205

157
130
108
91
1,080

24610
1,640
703
472
372

330
304
292
304
330

10,930
364
24610
83
2.60
2.90
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04015500 Second Creek near Aurora, Minn,

LOCATION.--Lat 47°31'25", long 92°11'35", in SWy sec.l2, T.58 N., R.15 W., St. Louis County, on left bank 0.l
mile downstream from First Creek, 0.4 mile upstream from mouth, and 2.1 miles east of Aurora.

DRAINAGE AREA.--26.3 sq mi.
PERIOD OF RECORD.--March 1955 to current year.
Datum of gage is 1,410.36 ft above mean sea level, datum of 1929 (levels by Erie

GAGE.--Water-stage recorder.
Mining Company) .
AVERAGE DISCHARGE.--17 years, 22.5 cfs (11.62 inches per year).
EXTREMES.--Current year: Maximum discharge, 160 cfs Oct. 27 (gage height, 5.09 ft); minimum, 9.3 cfs Aug. 2, 3
(gage height, 3.50 ft).
Period of record: Maximum discharge, 254 cfs Apr. 22, 1961 (gage height, 5.64 £t); maximum gage height,
5.75 ft Mar. 28, 1957 (backwater from ice); minimum daily discharge, 1.5 cfs Jan. 26 to Feb. 4, 1963; minimum
gage height, 3.10 ft Feb. 2, 3, 4, 1963.

REMARKS.--Records good except those for period of no gage-height record and those for winter periods, which are
fair.

REVISIONS (WATER YEARS) .--WRD Minn. 1971: 1957, 1961.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
DAY ocT NOvV OEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 73 103 28 17 15 15 20 53 20 16 12 24
2 82 9% 27 17 15 16 20 51 18 14 10 23
3 17 88 26 17 15 16 19 47 L9 15 10 21
4 71 79 25 17 14 17 19 43 20 20 12 17
5 65 73 25 17 14 18 20 43 L9 15 12 17
6 62 64 25 17 14 18 20 56 16 15 15 23
7 54 57 24 17 14 19 20 51 16 13 16 28
8 50 54 24 17 14 20 21 45 17 14 27 26
9 46 52 24 17 14 19 24 42 16 14 22 24
10 42 50 23 17 14 18 33 9 15 13 20 22
11 39 47 22 16 14 18 42 34 16 17 20 22
12 37 46 22 16 15 17 46 3 15 20 16 18
13 39 46 21 16 16 16 47 34 18 23 13 40
14 45 53 21 16 16 16 49 33 21 22 12 36
15 42 57 21 16 17 16 65 33 18 18 14 32
16 36 59 21 16 17 17 110 33 18 15 67 29
17 74 62 21 16 17 19 102 29 17 18 53 24
18 80 79 20 16 16 23 95 33 14 21 57 21
19 98 16 20 16 16 26 90 3l te 21 59 20
20 86 68 19 16 16 28 84 28 19 19 58 24
21 80 63 19 16 15 30 75 27 16 20 62 28
22 72 57 18 15 15 31 68 25 15 31 70 27
23 66 48 18 15 15 31 64 26 15 40 55 24
24 63 44 18 15 15 29 64 26 14 38 51 21
25 61 40 18 15 15 26 67 22 12 34 48 21
26 56 37 17 15 15 23 67 19 13 28 41 24
27 94 34 17 15 15 22 66 19 13 24 31 31
28 134 32 17 15 15 22 64 21 16 22 27 34
29 116 31 17 15 15 22 63 23 20 19 30 34
30 114 29 17 15  eme——- 21 58 24 18 19 25 36
31 120 —==———- 17 15 ———-— 20 —=m=e=- 20 m=me-e- 15 24
TOTAL 29174 1,722 652 496 438 649 14602 1,043 500 633 989 7
MEAN 70.1 57.4 21.0 16.0 15.1 20.9 53.4 33.6 16.7 20. 4 31.9 25.7
MAX 134 103 28 17 17 31 110 56 21 40 70 40
MIN 36 29 17 15 14 15 19 19 12 13 10 17
CFSM 2.67 2.18 - 80 <61 57 .79 2.03 1.28 .6Q -78 1.21 «98
IN. 3.08 2.44 «92 <70 62 .92 2. 27 le48 <71 «90 1. 40 1.09
CAL YR 1971 TOTAL 13,388.7 MEAN 36.7 MAX 196 MNIN 8.0 CFSM 1.40 IN 18.94
WTR YR 1972 TOTAL 1ly669.0 MEAN 31.9 MAX 134 MIN 10 CFSM 1.21 IN 16.51
PEAK DISCHARGE (BASE, 60 CFS) NOTE.--No gage-height record Mar. 12
to r. 1ll.
DATE TIME G.H. DISCHARGE DATE TIME G.H. DISCHARGE e
10-2 1430 4.61 91 11-18 1900 4.51 82
10-19 0730 4.70 104 4-16 1130 4.97 123
10-27 2200 5.09 160 8-16 0730 4.61 91
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04016000 Partridge River near Aurora, Minn.

LOCATION.~-Lat 47°31'02", long 92°11'24", in SE4SW4 sec.l12, T.58 N., R.15 W., St. Louis County, on right bank at
upstream side of highway bridge, 1,000 ft downstream from Second Creek, 2.5 miles east of Aurora, and 2.8
miles upstream from mouth.

DRAINAGE AREA.--156 sq mi.

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,402.30 ft above mean sea level, datum of 1929. Aug. 5, 1942,
to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder at site 45 ft
downstream at same datum.

AVERAGE DISCHARGE (adjusted for storage and diversion) .--30 years, 128 cfs (11.14 inches per year).

EXTREMES.~-Current year:
(gage height, 1.99 ft).

Period of record: Maximum discharge, 3,230 cfs May 10, 1950 (gage height, 7.86 ft); minimum, 2.2 cfs
Jan. 30, 31, 1961; minimum gage height, 0.88 ft Mar. 2, 1963.

Maximum discharge, 1,240 cfs May 2 (gage height, 5.52 f£t); minimum, 27 cfs July 10

REMARKS,--Records good except those for winter periods, which are fair. Flow regulated at times by storage in
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees
around marsh areas and natural outlet. Available capacity, 20,000 acre-ft between elevations 1,410 ft
(natural lake level) and 1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby
Lake during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation
during diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir
bypass station.

REVISIONS (WATER YEARS) .--WSP 974: 1943(M) .

1942. WsSP 1307:

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
DAY acr NOvV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 102 840 145 66 48 42 61 1,200 68 31 50 153
2 115 848 137 68 49 44 60 1,240 70 30 49 138
3 122 830 132 68 51 47 59 1,190 71 31 47 122
4 112 779 126 67 50 48 58 1,080 68 34 47 104
5 107 660 123 70 46 48 60 972 60 3l 45 92
6 104 547 120 69 45 46 59 888 55 30 51 95
7 97 464 115 65 45 o4 59 800 53 28 49 97
8 95 374 112 65 46 41 58 T22 50 29 66 9%
9 87 294 111 63 46 38 58 655 47 29 58 98
10 83 262 111 61 4“8 36 63 590 46 28 58 98
1 19 229 109 60 50 34 78 515 47 33 54 93
12 78 211 100 60 51 33 86 440 47 35 50 86
i3 13 197 94 59 51 35 83 372 47 37 49 122
14 78 199 92 58 51 33 82 337 49 38 47 122
15 81 203 92 57 51 34 97 313 43 i3 50 128
16 ” 222 91 56 51 38 137 288 43 31 145 129
17 132 261 86 55 49 43 170 264 42 38 123 119
18 140 317 85 54 49 41 117 245 41 39 146 107
19 169 352 85 52 47 52 194 222 44 39 172 99
20 160 376 84 52 46 62 215 196 &4 37 231 104
21 162 371 76 51 43 17 222 179 41 39 295 118
22 146 327 T1 51 43 86 220 158 39 59 448 146
23 123 319 70 50 43 90 261 143 37 77 513 158
24 125 303 69 50 45 85 328 127 35 89 494 162
25 136 269 70 50 47 79 515 111 33 80 419 173
26 142 235 67 49 45 73 660 95 32 71 366 178
27 250 211 66 49 45 68 740 83 31 69 313 186
28 400 191 64 48 45 64 836 75 34 62 © 250 174
29 580 ir2 69 48 44 62 958 74 38 59 214 160
30 700 155 68 47  emmm—- 66 1,080 69 34 59 189 151
31 800 ~—~-—- . 68 48  wmmee- 66 moeno 64 ——— 53 171 =~===-
TOTAL 5,655 11,018 2,908 1,766 1,370 1,661 7,734 13,707 1,389 1,378 5,259 3,808
MEAN 182 367 93.8 57.0 47.2 '53.6 258 442 46.3 44.5 170 127
A +93.1 +33.6 +14.1 -0.65 -0.93 +1.70 +91.1 +30.3 +1.02 +20.0 +58.2 +35.8
MEAN # 275 401 108 56.4 46.3 55.3 349 472 47.3 64.5 228 163
MaX 800 848 145 70 51 90 1,080 1,240 71 89 513 186
MIN 73 155 64 47 43 33 58 64 31 28 45 86
CFSM # 1.76 2.57 0.69 0.36 0.30 0.35 2.24 3.03 0.30 0.41 1.46 1.04
IN., # 2.04 2.87 0.80 0.42 0.32 0.41 2.50 3.49 0.34 0.48 1.68 1.16
CAL YR 1971 MEAN 158 MEAN ¥ 184 MAX 1,390 MIN 21 CFsM# 1.18 1IN. # 16.00
WIR YR 1972  MEAN 158 MEAN ¥ 189 MAX 1,240 MIN 28 CFSM#¥ 1.21 IN. # 16.49

# Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.

# Adjusted for change in contents and diversion.



32 STREAMS TRIBUTARY TO LAKE SUPERIOR
04016500 sSt. Louis River near Aurora, Minn.

LOCATION.--Lat 47°29'30", long 92°14'20", in SWj sec.22, T.58 N., R.15 W., St. Louis County, on left bank at up-
stream side of highway bridge, 0.8 mile downstream from Partridge River and 1.5'miles south of Aurora.

DRAINAGE AREA.--312 sq mi.
PERIOD OF RECORD,.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,371.24 ft above mean sea level, datum of 1929. Prior to Aug.
26, 1944, nonrecording gage at same site and datum.

AVERAGE DISCHARGE (adjusted for storage and diversion) .--30 years, 248 cfs (10.79 inches per year).

EXTREMES.--Current year: Maximum discharge, 2,000 cfs May 6 (gage height, 5.00 ft); minimum daily, 48 cfs Mar.
12-15; minimum gage height, 1.09 ft July 10.

Period of record: Maximum discharge, 5,380 cfs May 14, 1950 (gage height, 8.37 ft); minimum, 4.0 cfs Oct.
2, 3, 1948 (gage height, 0.30 ft).

REMARKS.--Records good except those for winter period, which are fair. Flow regulated at times by storage in
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees
around marsh areas and natural outlet. Available capacity 20,000 acre-ft between elevations 1,410 ft (nat-
ural lake level) and 1,440 ft. Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake
during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation during

diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir enter
above station. :

REVISIONS (WATER YEARS) .--WSP 1337: 1950.

OISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JaN FEB MAR APR MaY JUN JUuL auG SEP
1 145 14350 320 97 62 59 104 14770 249 7 143 474

2 160 14360 292 95 62 60 102 1,890 240 72 140 425

3 165 14340 278 93 61 61 100 14970 233 74 138 382

4 151 15280 256 92 60 61 98 1,970 216 76 135 344

S 145 15170 238 91 60 60 97 1,950 198 71 131 308

6 145 1,020 228 90 60 58 95 1,970 182 69 146 299

7 138 906 215 89 60 S6 94 1,890 171 66 140 297

8 135 805 204 89 61 S3 95 1,760 159 65 174 274

9 128 7na3 192 89 62 52 96 1,620 147 66 166 255
10 124 6T4 180 88 63 S1 97 1,470 137 64 170 243
11 120 611 170 87 65 49 105 1,330 135 14 170 232
12 119 S61 162 84 65 48 120 1,180 133 T4 160 215
13 112 521 152 81 65 48 125 1,060 130 78 155 280
14 116 S05 147 79 65 48 132 971 137 83 147 275
15 121 501 140 17 64 48 155 889 126 89 142 272
16 120 508 137 74 63 58 234 812 124 80 335 259
17 215 S56 130 72 62 66 325 137 119 71 402 237
18 236 654 127 7 6] 73 400 679 115 15 526 219
19 333 711 124 69 60 80 515 620 120 75 560 203
20 330 732 121 69 59 90 672 555 114 15 692 230
21 336 687 118 69 59 107 830 $03 110 78 184 288
22 342 626 115 68 58 118 177 450 106 115 921 392
23 330 617 113 68 s7 120 684 409 98 154 15050 399
24 341 606 111 68 56 118 716 370 90 174 1,200 383
25 359 538 110 67 56 114 886 331 85 189 1,310 381
26 37s 489 108 67 56 113 1,080 292 80 | 177 15190 382
27 580 465 106 66 56 in 1,210 259 79 171 980 383
28 805 433 105 65 57 110 14340 235 87 | 164 820 373
29 879 394 103 64 58 111 1,480 235 92 | 160 690 357
30 1,080 352 102 64  ommece 110 1,620 240 81 161 570 339
31 1,290 ———— 99 63 meo=- o 251 ettt 153 527  =mmme-
TOTAL 92,975 21,685 5,003 2,405 1,753 2,418 14,384 30,668 4,093 3,170 14,814 9,400
MEAN 322 723 161 77.6 60.4 78.0 479 989 136 102 478 313
MAX 1,290 1,360 320 97 65 120 1,620 1,970 249 189 1,310 474
MIN 112 352 29 63 56 48 94 235 79 64 131 203
(4 +93.1 +33.6 +14.1 -0.65 -0.93 +1.70 +91.1 +30.3 +1.02 +20.0 +58.2 +35.8
MEAN # 415 757 175 77.0 59.5 79.7 570 1,019 137 122 536 349
CFSM # 1.33 2.43 0.56 0.25 0.19 0.26 1.83 3.27 0.44 0.39 1.72 1.12
IN. # 1.53 2.70 0.65 0.28 0.21 0.29 2.04 3.77 0.49 0.45 1.98 1.25

CAL YR 1971 MEAN 330 MEAN ¥ 356 MAX 2,330 MIN 41 CFSM ¥ 1.14 IN. # 15.23
WIR YR 1972 MEAN 327 MEAN # 359 MAX 1,970 MIN 48 CFSM# 1.15 IN. # 15.65

# Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.
# Adjusted for change in contents and diversion.



STREAMS TRIBUTARY TO LAKE SUPERIOR

04018750 St. Louis River at Forbes, Minn.

33

LOCATION,--Lat 47°21'48", long 92°35'56", in NE%SEY% sec.3, T.56 N., R.18 W., St. Louis county, on right bank at

PERIOD OF RECORD.--August 1964 to current year.

GAGE.--Water-stage recorder.
28, 1964, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--8 years,

EXTREMES,.--Current year:
(gage height, 5.35 ft, result of regulation).
Maximum discharge, 5,610 cfs Apr. 16, 1971 (gage height, 16.20 ft, result of release
of storage behind ice jam at dam 0.5 mile upstream); maximum daily discharge, 5,170 cfs Apr. 18, 19697 maxi-
mum gage heighti 16.27 £t Apr. 15, 1971 (backwater from ice)s minimum discharge, 24 cfs Nov. 26, 1966 (gage
5.23 ft).

REMARKS.--Records good except those for winter periods, which are fair.
low flows and diversion for iron-ore processing at Eveleth Taconite Company dam 0.5 mile upstream.
sion began Dec. 5, 1965.

Day ocT
1 518
2 557
3 680
4 683
S 676
6 651
7 669
8 657
9 644
10 587
11 596
12 557
13 519
14 482
15 449
16 424
17 So03
18 798
19 14040
20 1,250
21 14100
22 1,060
23 is010
24 942
2s 955
26 943
27 1,250
28 2,080
29 25290
30 29369
3] 24690
TOTAL 29,620
MEAN 955
MAX 29690
*MIN 424
CAL YR 1971

height,

Period of record:

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

NOV

24840
24910
24940
24910
2+800

29620
29350
2,070
1,850
1,700

14560
1,420
1s300
1+200
1,020

1+190
1,220
1,490
1,630
1+650

14600
19400
1+300
1+250
1,210

1,170
10120
1,020
930
859

50,520
1+684
29940

850

TOTAL 285,457
WTR YR 1972 TOTAL 263,739

596 cfs.

Datum of gage is 1,293.11 ft above mean sea level, datum of 1929,

downstream side of highway bridge, 0.5 mile downstream from Eveleth Taconite Company dam, 0.6 mile south of
Forbes, 1.8 miles upstream from Elbow Creek.

Prior to Oct.

Maximum discharge, 3,680 cfs May 6 (gage height, 13.83 ft); minimum, 35 cfs June 23

OEC JAN
800 245
760 240
740 235
720 230
705 222
690 215
675 212
660 210
640 208
600 205
570 203
550 203
S30 201
515 200
480 200
460 200
445 199
425 198
420 197
400 195
389 194
360 193
340 192
325 191
310 190
295 189
280 188
270 187
265 185
260 184
250 182
15,120 6,293
488 203
800 245
250 182
MEAN 782
MEAN 721

MAX
MAX

FEB

180
178
177
174
173

17
169
169
168
168

168
167
166
165
164

163
162
160
159
158

158
157
156
155
154

154
153
152
152

4,750
164
180
152

44910
39660

MAR

152
151
151
150
150

149
148
147
146
142

140
140
137
137
140

145
150
155
160
172

180
185
188
190
190

185
180
177
173
170
168

4,948
160
190
137

MIN 44
MIN 73

APR

165
162
160
160
157

155
152
152
15%
160

175
205
240
280
370

560
1,020
1+300
1,750
2+200

2+700
29840
2+840
20770
2,770

24890
3,040
3,170
3,270
39340

39,308
1+310
39340

152

MAY

3,380
3,550
34600
34620
34610

3,660
34600
3,480
3,280
34040

29800
24540
2,290
24060
1,860

1,610
1,550
15380
1,280
14160

12060
945
776
765
702
628
529
501
487
456
463

60,662
19957
34660

456

JUN

344
456
360
407
394

278
357
207
298
301

272
155
291
204
216

247
238
147
225
219

240
213

73
240
231

149
133
216
193
234

7,538
251
456

73

JuL

129
190
117
198
155

167
143
190
175

91

161
135
129
213
198

175
101
152
210
115

207
269
337
307
357

370
298
399
404
384
272

6,739
217
404

9

There is some regulation at medium and

Diver-

AUG SEP
347 814
243 e
307 642
210 579
269 524
269 481
193 487
321 417
304 421
363 423
285 507
347 376
321 476
196 S77
288 556
216 535
So01 494
625 414
698 405
750 459
957 S80
14340 634
1,470 719
1,550 734
14560 707
1,500 694
1,400 676
1,280 671
14140 654
1+110 621
888 eeceee
21,248 16,993
685 566
19560 814
193 376



34 STREAMS TRIBUTARY TO LAKE SUPERIOR
04018900 East Two River near Iron Junction, Minn.

LOCATION,--Lat 47°24'04", long 92°39'52", in NWiNW sec.29, T.57 N., R.18 W., St. Louis County, on right bank 30
ft downstream from bridge on State Highway 37 and 2.2 miles southwest of Iron Junction.

DRAINAGE AREA.--40.0 sq mi.

PERIOD OF RECORD.--June 1966 to current year. Occasional low-flow measurements, water years 1957-62.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (from topographic map).

AVERAGE DISCHARGE.--6 years, 34.9 cfs (11.85 inches per year).

EXTREMES . —--Current year: Maximum discharge, 316 cfs Apr. 16 (gage height, 9.13 ft, backwater from ice); minimum
daily discharge, 7.9 cfs Jan. 31 to Feb. 6; minimum gage height, 2.85 ft June 11, 12.

Period of record: Maximum discharge, 625 cfs Apr. 14, 1971 (gage height, 9.61 ft); maximum gage height,

10.16 £t apr. 12, 1971, backwater from ice; minimum daily discharge, 4.6 cfs Jan. 27-30, 1970.

REMARKS .-~Records good except those for winter periods, which are fair.

COOPERATION.--Records collected and computed by U.S. Steel Corporation and reviewed by Geological survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 69 209 31 17 7.9 12 15 108 18 13 17 18

2 99 181 31 17 T.9 12 15 118 17 13 15 19

3 127 172 30 16 7.9 12 15 107 le 13 14 19

4 124 137 29 16 7.9 12 - 16 92 15 13 13 19

5 103 105 28 16 1.9 12 16 82 14 13 12 20

6 80 83 28 16 7.9 12 16 104 13 13 18 20

7 62 71 27 15 8.0 12 17 103 12 12 23 22

8 51 70 26 15 8.2 12 17 91 11 13 32 24

9 47 61 26 15 8e4 12 18 79 11 13 35 22
10 42 53 25 14 8.6 12 19 68 11 12 31 21
11 36 47 25 14 8.8 12 22 57 10 14 29 20
12 32 42 24 14 9.2 12 45 48 13 16 27 19
13 29 38 23 14 9.6 12 70 43 16 15 23 31
14 26 41 23 13 9.9 12 125 44 16 14 21 34
15 24 52 22 13 10 12 210 42 16 13 19 31
16 23 54 22 13 10 12 275 39 14 13 20 27
17 40 62 21 12 11 13 300 36 13 14 21 24
18 71 109 21 12 11 13 274 34 13 16 20 22
19 100 115 21 12 11 14 244 31 17 15 20 21
20 112 99 20 1 11 15 225 28 21 15 21 38
21 100 86 20 11 11 16 199 27 20 16 26 78
22 83 T2 20 11 11 17 179 25 21 19 38 84
23 66 60 19 10 11 17 170 24 20 28 54 78
24 51 52 19 10 11 18 165 23 18 33 57 63
25 42 47 19 9.6 12 18 149 21 16 30 53 49
26 38 45 19 9.3 12 18 132 20 13 29 44 42
27 85 42 18 9.0 12 17 124 18 12 27 36 38
28 224 37 18 8.6 12 16 123 17 12 26 29 34
29 222 34 18 8.4 12 16 122 17 14 24 25 31
30 213 32 17 8.0 eemmeee 15 116 18 14 21 22 28
31 233 em———— 17 Te9  wmwee 15 wmwem- 17 - 19 20 mme——-
TOTAL 24654 2,308 707 387.8 286.1 430 3,433 1,581 447 545 €35 996
MEAN 85.6 76.9 22.8 12.5 9.87 13.9 114 51.0 14.9 17.6 2€.9 33.2
MAX 233 209 31 17 12 18 300 118 21 33 57 84
VIN 23 32 17 7.9 7.9 12 15 17 10 12 12 18
CFSM 2.14 1.92 «57 31 .25 <25 2.85 1.28 37 o b4 .67 .83
IN. 2.47 2.15 «66 «36 .27 <40 3.19 1.47 .42 51 .78 93

CAL YR 1971 TOTAL 16,773.8 MEAN 46.0 MAX 540 MIN 7.7 CFSM 1.15 IN 15.60
WTR YR 1972 TOTAL 14,+609.9 MEAN 39.9 MAX 300 MIN 7.9 CFSM 1.00 IN 13,59



STREAMS TRIBUTARY TO LAKE SUPERIOR 35
04019000 West Two River near Iron Junction, Minn.

LOCATION.--Lat 47°24'05", long 92°42°'10%, in SWiSWy sec.24, T.57 N., R.19 W., St. Louis County, on right bank 40
g: “Engea:i from bridge on State Highway 37, 5 miles southwest of Iron Junction, and 9.2 miles upstream from
. s River.

DRAINAGE AREA,.--68.4 sq mi.
PERIOD OF RECORD.--October 1953 to September 1962, October 1965 to current year.

GAGE.-~Water-stage recorder. Datum of gage is 1,322.05 ft above mean sea level, datum of 1929 (Mi. sota High-
way Department bench mark). ! ! (Minnesota High

AVERAGE DISCHARGE,--16 years, 47.5 cfs (9.43 inches per year).

EXTREMES,--Current year: Maximum discharge, 511 cfs Apr. 19 (gage height, 8.06 ft); minimum, 5.7 cfs June 11
(gage lixe:lght. 2.35 f£t).
eriod of record: Maximum discharge, 916 cfs Apr. 17, 1954 (gage height, 9.85 ft); minimum dail. 3.0 cfs
Jan. 22 to Feb. 6, 1957) minimum gage height, 2.34 £ Aug. 15-17, 34-28, 1961, Oct. 31, Nov. 1, 1965,

REMARKS,--Records good except those for winter periods, which are fair. Flow regulated at times by storage in
West Two River Reservoir for taconite processing at U.S. Steel Mountain Iron Taconite Plant. The reservoir
impounds water from the upper 27.9 s? miles of the drainage area and has an available capacity of 8,500
acre-ft between elevations 1,370 ft (natural inlet) and 1,395 ft (crest of spillway at outlet dam). Storage
began July 28, 1966. Some seepage losses from reservoir enter above station.

COOPERATION.--Records for current year collected and computed by U.S. Steel Corporation and reviewed by Geo-
logical Survey.

DI SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR CCTOBER 1971 TO SEPTEMBER 1972

DAY ocTY NOV DEC JAN FEB MAR APR MAY JUN JUL AuG SEP
1 61 %09 %9 16 8.5 13 23 216 18 8.0 S.6 12
2 91 339 45 16 8.4 13 22 224 12 8.0 S.2 10

3 139 289 %0 15 B.4 13 22 207 6.7 8.8 £.8 9.6

4 152 230 37 15 8.5 13 21 184 6.3 8.8 €4 8.4

5 146 182 35 15 8.6 13 21 164 6.3 8.4 .4 8.0

6 128 145 34 15 8.6 13 21 178 6.3 8.0 12 8.4
7 106 110 33 14 8.8 13 21 172 6.3 8.0 1€ 14
8 89 96 32 14 9.0 13 22 161 5.9 7.5 21 10

9 16 83 31 14 9.3 14 24 141 6.3 T.5 21 9.2

10 66 73 30 14 9.6 14 28 117 6.7 8.0 21 8.8

11 58 66 29 13 9.9 14 a3 S5 5.9 8.8 22 9.2

12 51 61 28 13 10 14 43 82 8.4 8.8 15 9.2
13 4% 57 28 13 11 14 60 13 10 8.0 23 217
14 40 57 27 13 11 14 90 79 9.2 8.4 23 27
15 36 63 26 13 11 14 140 16 9.6 7.5 20 24
16 35 64 25 13 11 14 200 68 9.2 7.5 21 22
17 54 82 24 12 11 15 274 61 8.8 8.8 24 20
18 9 113 23 12 11 15 388 55 8.4 8.0 23 18
19 112 125 22 12 12 16 500 49 16 6.7 22 16
20 121 129 22 12 12 17 500 43 16 8.4 21 40
21 118 122 21 12 12 18 485 37 12 9.2 21 62
22 109 112 20 12 12 18 451 a3 9.6 14 28 43
23 2 100 20 11 12 19 410 kLY 8.8 18 2% 37
24 82 85 19 1 12 21 366 32 8.4 14 2¢ 55
25 77 16 19 11 12 22 324 29 8.0 14 24 51
26 64 67 18 11 12 23 300 26 8.0 14 2z 41
27 152 61 18 10 13 24 283 23 7.5 14 1s 35
28 300 57 17 9.7 13 24 270 18 8.8 14 1¢ 32
29 385 55 17 9.3 13 24 254 21 8.8 12 12 29
30 470 52 17 8.9 mwmm—- 23 236 20 8.0 11 14 25

31 480 wm——— 16 8.5 —mm—m— 23  —m———- 18 —=m—e- 11 1¢ ————

TOTAL 4,013 3,560 822 388.4 308.6 518 59832 2,736 2710.2 307.1 575.4 720.8

MEAN 129 119 26.5 12.5 10.6 16.7 194 88.3 9.01 S.91 18.6 24.0

MAX 480 409 49 16 13 24 500 224 18 18 28 62

FIN 35 52 16 8.5 8o 13 21 18 5.9 6.7 b 8.0

CFSM 1.89 1.74 «39 .18 16 .24 2.84 1.29 .12 -l4 27 «35

IN. 2.18 1.94 «45 21 17 .28 3.17 1.49 .15 <17 <31 -39

CAL YR 1971 TOTAL 26+955.6 MEAN 73.9 MAX 864 MIN 9.6 CFSM 1.08 IN 14.66
WTR YR 1972 TOTAL 20,051.5 MEAN 54.8 MAX 500 MIN S.9 CFSM .80 IN 10.91



36 STREAMS TRIBUTARY TO LAKE SUPERIOR
04019300 West*®Swan River near Silica, Minn.

LOCATION.--Lat 47°17'36", long 93°02!30%, in SWyNWjs sec.32, T.56 N., R.21 W., St. Louis County, on right bank 10
£t upstream from pilings of dismantled bridge and railroad bed of Great Northern Railroad, 2 miles northwest
of Silica, 9 miles southwest of Hibbing and 20 miles upstream from confluence of East Swan and West Swan.

PERIOD OF RECORD.--April 1963 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,360 ft (from topographic map) . Prior to Aug. 2, 1963,
reference point at same site and datum.

AVERAGE DISCHARGE.--9 years, 10.9 cfs.
EXTREMES,-~-Current year: Maximum discharge, 352 cfs Apr. 17 (gage height, 4.64 ft); no flow July 8, 9, 10.
Period of record: Maximum discharge, 428 cfs Apr. 12, 1971 (gage height, 5.09 ft); maximum gage height,
5.17 £t Mar. 28, 1968 (backwater from ice)s; no flow for several days in 1969, 1970, 1972.

REMARKS,~--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEEYT PER SECOND, WATER YEAR OCTOBER 1971 T) SEPTEMBER 1972

Day oc1 NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 43 89 3.2 1.1 1.2 - 60 6.4 19 2.6 - 20 «80 -80

2 46 53 3.0 1.1 1.1 60 6e3 26 1.8 .20 «60 «50

3 54 35 2.8 1.1 1.1 «60 6.1 29 1.4 «20 «40 <50

4 28 23 2.6 1.0 1.1 +60 5.9 24 «90 «20 «20 <40

5 16 17 2.5 1.0 1.0 60 5.8 19 «70 « 40 -10 <%0

6 12 13 2.5 1.0 l.0 60 5.8 36 «60 «50 <30 <40
7 9.2 10 2.4 1.0 «90 - 60 5.7 38 «50 «10 2.3 l.6
8 8.2 B.5 2.3 1.0 90 -« 60 5.6 26 «&0 0 6.0 1.3
9 T.3 Te5 2.2 1.0 <80 «60 5.6 18 «20 0 6.7 1.0

10 5.7 6.9 2.2 1.0 - 80 <70 6.0 13 «20 o 5.1 «90

11 4.8 5.7 2.1 1.0 .80 <70 8.0 11 «10 .20 4el .50

12 4.1 5.7 2.0 1.1 «80 « 80 10 8.8 .20 «50 3.1 «60
13 3.7 6.6 1.8 1.1 .70 «90 13 T.7 «10 «50 2.6 2.1
14 3.4 Te3 1.7 1.1 <70 1.0 25 13 «20 «50 1.6 4.6
15 3.0 12 1.6 1.6 .70 1.1 40 14 <10 «50 1.2 4.8
16 2.8 13 1.6 1.0 .70 1.2 151 12 .20 «20 1.9 3.6
17 T.8 15 1.5 1.0 .70 1.2 302 9eu <20 <40 9.5 2.5
18 17 30 1.5 1.0 .70 1.3 204 T3 20 «40 8.0 1.8
19 18 36 l.4 1.1 <70 1.4 191 5.7 90 «40 42 lo#
20 15 28 l.4 1.1 .70 1.7 172 4.5 1.2 1.0 442 1.7
21 12 18 1.3 1.1 <70 2.4 136 3.5 1.9 1.3 7.5 5.2
22 9.5 12 1.3 l.1 .70 3.2 81 3.4 1.7 2.4 16 6.9
23 7.8 9.0 1.3 1.0 «60 5.5 64 6.6 1.2 4.8 17 5.1
24 6.7 7.2 1.2 l.1 50 8.0 68 5.9 «90 3.5 B.8 3.8
25 6.2 6.4 1.2 1.2 60 15 75 3.9 «50 2.6 5.5 2.9
26 5.5 5.8 1.2 1.2 «60 11 66 2.9 .10 2.1 3.8 2.6
27 70 5.1 1.2 1.2 «60 8.2 53 2.2 «10 2.5 2.9 2.7
28 223 4.5 1.1 1.2 60 7.3 39 2.1 «20 3.6 2.1 2.8
29 114 4.1 1.1 1.2 =60 6.8 29 3.0 «30 2.9 1.7 2.7
30 60 3.6 lel 1.2 ————— 6.6 22 4.6 .10 2.3 leé 2.4

31 108 e——-e- 1.1 1.2 ————e- 6.5 ————— 3.8 e—me—- 1.6 «80 -

TUTAL 931.7 499.9 55.4 33,5 22.70 97.90 1,808.2 382.9 19.70 36.00 130.40 68.30

MEAN 30.1 16.7 1.79 1.08 .78 3.16 60.3 12.4 «66 1.16 %.21 2.28

MAX 223 89 3.2 1.2 1.2 15 302 38 2.6 4.8 17 6.9

MIN 2.8 3.6 l.1 1.0 «60 «60 5.6 2.1 <10 0 «10 «%0

CAL YR 1971 TOTAL 5,020.00 MEAN 13.8 MAX 367 AIN .10 .
WTR YR 1972 TOTAL 4,086.60 MEAN 11.2 MAX 302 MIN O |



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024000 St. Louis River at Scanlon, Minn.

37

LOCATION,.--Lat 46°42'12%, long 92°25'07*, in Nwj sec.30, T.49 N., R.16 W., St. Louis County, on right bank 25 ft
downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mile downstream from Minnesota Power & Light
Co. powerplant, 3 miles upstream from Thomson Reservoir, and 3.2 miles upstream from Midway River.

DRAINAGE AREA.--3,430 sq mi, approximately.

PERIOD OF RECORD,.--January 1908 to current year.
Published as "near Thomson* 1908-50.

GAGE,--Water-stage recorder,

Monthly discharge only for some periods published in WSP 1307.

AVERAGE DISCHARGE (UNADJUSTED) .--64 years, 2,268 cfs (8.98 inches per year) .

EXTREMES.~-Current years:
(gage height, 2.63 ft).

Period of record:

Datum of gage is 1,101.23 ft above mean sea level, datum of 1929.

Oct. 5, 1909,
to Sept. 5, 1914, nonrecording gage 3 miles downstream and 50 ft below powerplant at datum about 420 ft lower.
Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric plant.

Maximum discharge, 25,900 cfs Apr. 21 (gage height, 11.99 ft); minimum, 625 cfs May 24

minimum daily, 109 cfs Feb. 7, 1924.

REMARKS ,-~Records good.
voir and Boulder, Island, Rice and Fish Lakes (combined capacity, 332,160 acre-ft).
analyses for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS) .--WSP 1337:

DAY ocT
1 1,610

2 24340
3 2,970

4 3,600

S 3,370
6 3,030
7 20840

8 24550
9 2914620
10 24280
11 24130
12 1,900
13 L9940
L4 1,710
1s 1,680
16 1,720
17 1,980
18 2,090
19 3,280
20 49400
21 4,800
22 4,580
23 49260
24 3,920
25 3,520
26 35190
27 5,180
28 13,000
29 13,600
30 12900
31 15,500
TOTAL 134,290
MEAN 4,832
MAX 15,500
MIN 1,610
(£) +979

MEAN ¥ 5,311
CFSM ¥ 1.55
IN. # 1.79

CAL YR 1971  MEAN
WIR YR 1972 MEAN

DISCHARGE, IN CUBIC FEET PER SECOND,

NOV

16,200
15,200
15,000
14,300
13,200

11,900
10,300
8,080
64720
5,700

Se440
59240
4+940
49640
4,560

4,820
6,910
10:,600
12,000
11,800

104300
8,350
69770
69970
6,750

S+940
Se970
69240
52660
5,040

255,540
8,518
16,200
4,560
+4
8,522
2.48
2.77

3,915
4,276

DEC

4,520
49060
44240
44160
44180

4%#¢380
44140
49160
3,920
3,520

3,130
24650
2,500
24750
2,900

2,800
2,450
2,030
24750
2+560

2,300
2,100
20400
2,700
2,110

2,420
24060
2,200
1,770
2¢530
24400

92,790
2,993
4,520
1,770

-1,258
1,735

0.51
0.58

MAX

MAX

1911-12.

JAN

2,280
2,100
1,980
1+550
1+400

1+400
2,050
2,000
1,970
1+950

1,620
12350
L»400
1,370
Ly770

1+660
1,720
1800
L. 750
1+660

1620
1,630
1,600
10630
1,620

1,570
1,500
14610
L5570
14640
L.610

52,380
1,690
2,280
1,350

-880

810
0.24
0.27

26,000

23,700

FEB

14620
1,730
1,670
1,740
L,700

1,710
1,700
1,780
1,680
1700

1,690
1,700
1710
Le710
14730

L+730
1,750
L»780
1,700
1,730

1,700
1,760
1,810
1,750
1,710

1,700
1,700
1,730

1.740

49,860
1,719
1,810
1,620

-974

745
0.22
0.23

MIN
MIN

784
983

MAR

14690
L4670
1,730
1,720
1,700

1,680
1,660
1,650
1,700
1,680

1,710
1,780
Le770
1,810
1,800

1,910
1,900
1,870
2,030
2,200

2,300
2,130
2,050
2,000
1,820

1,770
L+760
L+740
1,730
1,710
14690

56,360
1,818
2,300
1,650

-1,034

784
0.23
0.26

Diurnal fluctuation caused by powerplant upstream.

APR

1,840
1 +800
1,770
1+700
1,700

1,780
14710
1,680
1,750
1,720

1,810
10,880
24340
24190
29430

44860
10,600
13,900
16,300
20,400

23,700
20,000
17,500
16,400
169200

15,800
15,400
14,700
14,100
13,400

261,360
8,712
23,700
1,680
+1,651
10,363
3.02
3.37

MEAN ¥ 3,972
MEAN ¥ 4,388

MAY

12,700
13,900
14,700
13,800
12,500

12,400
12,500
11,600
104400

9+490

8,350
7810
T+990
7,900
84290

T¢660
69420
5,640
5,020
4,420

4,000
3,620
3390
2,670
2,360

2,230
2,040
2,020
2,020
2,720
3,130

223,690
7,216
14,700
2,020
+2,479
9,695
2.83
3.26

CFSM ¥
CFsSM #

JUN

20460
1+920
1,710
1,920
1,890

1,790
1,720
14260
19240
Ls190

1,030
1,250
L+450
19450
14380

1,450
1,200
1,180
1+400
1,620

1,250
1,470
19240
1,190
1+160

983
1,180
1,200
1,280
1,280

———

42,743
1,425
2,460

983
-525
900
0.26
0.29

1.16
1.28

WATER YEAR OCTOBER 197L TO SEPTEMBER 1972

JuL

1+,240
14250
1,500
1,510
1,420

1,030
1,150
1,040
1,050
1,L10

1,260
L+310
L4310
1,430
1,220

1,210
1,410
1,430
14370
10450

L4660
24990
6,080
54920
4,780

3,780
35220
2,970
3,800
3,860
3,720

68,480
2,209
6,080
1,030

+648
2,857
0.83
0.96

IN, #
IN. #

AUG

3,260
24 700
24120
1+ 750
1,580

2,620
3,150
3,390
30480
3,390

3,150
3,310
3,410
3,220
2,970

3,210
9,130
84470
T+480
9,790

10,600
14,300
16,600
14,800
12,300

10,400
8,770
T+ 750
64340
54400
44600

193,440
6,240
16,600
1,580
+174
6,414
1.87
2.16

15.72
17.41

Maximum daily discharge, 37,900 cfs May 9, 19507 maximum gage height, 15.8 ft, May 9,
1950, from Minnesota Highway Department (discharge uncertain); minimum discharge, 80 cfs Aug. 29, 1963;

Flow regulated by Whiteface Reser-
Records of chemical

SEP

3,450
3,080
29920
29550

24330
24360
24790
24630
2,330

2110
1,980
2,260
3,410
449080

3,540
2,720
2,390
24400
4,560

10,100
10,500
9,640
8,770
8,080

74300
64540
5,900
%+940
44320

133,960
4,465
10,500
1,980
+30
4,495
1.31
1.46

# Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder, Island,Rice
and Fish Lakes; records furnished by Minnesota Power and Light Co.
¥ AMjusted for change in contents.
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05035500 St. Clair Lake Outlet near Detroit Lakes, Minn.

LOCATION.—-Lat 46°48'03", long 95°52'37", in NW% sec.4, T.138 N., R.41 W., Becker County, near right bank 25 ft
upstream from culvert on U.S. Highway 59, 500 ft downstream from outlet of St. Clair Lake, 1 mile upstream
from Pelican River and 2 miles southwest of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,333.35 ft above mean|sea level, datum of 1929
{Minnesota Highway Department bench mark). |

EXTREMES,--Current year: Maximum daily discharge, 20 cfs Apr. 23, 24; maximum gage height, 2.58 ft Apr. 24:
minimum daily discharge, 2.1 cfs, Aug. 5.
Period of record: Maximum discharge, 31 cfs Apr. 29, 1969 (gage height, 3.15 ft); minimum daily, 0.4 cfs
Jan. 16 to Feb. 1, 1970.

REMARKS . -~Records good except those for winter periods, which are fair.

COOPERATION,.--Gage reading furnished by Pelican River Watershed District.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
DAY ocT NOV DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 6.9 12 8.4 5.2 4.8 5.8 13 16 15 5.7 3.4 T.0
2 8.4 12 8.1 5.1 4.9 5.8 12 16 15 Se4 3.2 6.9
3 9.1 12 8.0 5.0 5.0 5.9 12 16 14 5.2 2.7 6.8
4 9.5 12 7.8 5.0 5.0 6.0 12 15 14 4.9 2.5 6.7
5 9.2 12 7.8 4.9 5.0 6.0 12 14 13 4.8 2.1 6.6
6 9.1 12 7.7 4.8 5.0 6.0 12 16 12 4.5 3.8 6.5
7 9.0 11 7.5 4.8 5.1 6.0 12 16 12 4.3 4e5 bole
8 8e & 11 T4 4.7 5.1 6.1 12 16 12 4.3 5.8 5.0
9 8.3 10 7.3 4.7 5.2 6.2 12 16 11 4ol 6.3 5.5
10 8.2 9.8 7.3 4.7 5.2 6.2 12 15 10 3.8 T.2 5.4
11 7.8 9.6 7.2 46 5.2 642 13 15 9.9 3.6 7.5 53
12 7.6 9.5 7.0 4.6 5.2 6.2 14 14 9.6 3.7 7.5 5.3
13 7.5 9.6 6.8 4.6 5.3 6.3 16 14 8.8 3.6 7.6 Se7
14 7.0 10 6.8 446 5.3 6.4 17 16 8.4 3.6 7.5 ek
15 6.9 11 6.7 4.6 5.4 7.2 18 17 8.2 3.5 T.5 be
16 6.8 11 6.5 4.6 Se & 8.5 18 17 7.8 3.5 T.2 6e2
17 8.1 11 6.5 4.6 5.4 11 19 17 7.5 3.4 6.9 5.9
18 9.5 12 6.4 4.6 Set 13 19 16 1.6 3.2 6.9 5.6
19 3.3 12 6.4 4.6 5.5 13 L9 16 8.1 2.9 648 5.5
20 9.8 12 6.3 4.0 5.5 15 19 15 8.6 2.8 6.7 5.5
21 9.8 12 6.2 4.6 5.6 18 18 15 8.6 2.6 607 5.1
22 9.5 11 5.9 446 5.5 19 19 15 8.2 3.4 Tes 4.8
23 9.4 10 5.8 4.6 5.6 18 20 14 Te 3.8 Te7 4.6
24 9.2 9.9 5.8 4.7 5.6 18 20 15 T.6 3.6 7.7 L
25 9.1 9.8 5.6 4.6 Se7 17 19 15 7.3 3.5 T.7 4.1
26 .1 9.5 5.5 4.6 Se.7 16 19 16 7.0 3.5 7.7 3.9
27 9.1 9.2 5.4 4.7 5.8 16 18 15 6.7 3.6 T.6 3.6
28 8.8 9.1 Se4 4.7 5.8 15 18 16 6.6 3.7 7.5 3.4
29 8.3 9.0 5.3 4.7 5.8 14 17 16 6.5 3.7 7.3 3.2
30 10 8.6 5.2 48  ~-----— 14 16 15 6.2 3.7 6.9 3.1
31 12 =emee- 5.2 4.8  ~~—-m- 13 e 15 -==-=-- 3.6 Te3  —=—===
TOTAL 271.4 319.7 205.3 146.3 155.1 330.8 477 480 285.0 119.5 195.1 161.8
MEAN 8.75 10.7 6.62 4.72 5.35 10.7 15.9 15.5 9.50 3.85 6429 5.39
MAX 12 12 8.4 5.2 5.8 19 20 17 15 5.7 T.7 7.0
MIN 6.8 8.6 5.2 4.6 4.8 5.8 12 14 6.1\2 2.6 2.1 3.1
AC~FT 538 634 407 290 308 656 946 952 565 237 387 321

CAL YR 1971 TITAL 2,342.4 MEAN 6.42 MAX 17 MIN 1.0 AC-FT 4,550
WTR YR 1972 TOTAL 3,147.0 MEAN B8.60 MAX 20 MIN 2.1 AC~FT 64240
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05035600 Pelican River at Muskrat Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°46'55", long 95052'57“, in SE4 sec.8, T.138 N., R.41 W., Becker County, on downstream side of
dam between Muskrat Lake and Sallie Lake at State Fish Hatchery, 3 miles southwest of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.~-Two nonrecording gages. Datum of gage in the boat lock is 1,327.63 £t above mean sea level, datum of
1929, and in the spillway the datum of gage is 1,328.98 ft above mean sea level, datum of 1929.

EXTREMES.-~Current year: Maximum daily discharge, 115 cfs May 2, 14; minimum daily, 3.7 cfs July 15.
Period of Record: Maximum daily discharge, 135 cfs Apr. 15, 1969; no flow for several days in 1968 and
1969.
REMARKS . --Records fair. Some regulation by manipulation of stoplogs in controls above station.

COOPERATION.--Gage readings and record of stoplog changes in dam furnished by Pelican River watershed District.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 32 76 57 39 27 27 69 108 75 21 8.9 16
2 Ty 84 56 38 27 27 66 115 69 22 8.1 15
3 41 86 53 37 27 27 67 103 67 22 7.5 15
b 39 85 51 38 27 27 67 103 65 21 6.6 1l
5 39 85 51 37 27 27 66 108 61 17 6.2 13
6 39 90 50 37 27 27 6l 109 59 16 14 12
7 39 91 50 36 27 27 67 114 56 15 13 12
8 38 89 50 34 27 27 66 114 56 15 15 12
9 37 8y 48 32 27 26 64 113 55 15 15 11
10 36 81 47 32 27 26 68 111 53 15 16 11
11 35 78 46 32 27 26 62 106 51 15 16 11
12 37 77 45 34 27 26 68 103 48 14 16 11
13 36 75 45 35 27 25 78 112 4y 14 16 14
14 34 78 I 34 27 27 79 115 41 8.9 16 18
15 35 78 46 32 27 28 76 111 39 3.7 17 22

16 35 81 45 32 27 29 87 96 33 4,7 16 22
17 46 82 4y 32 27 30 93 99 31 4,2 16 21
18 59 85 43 32 27 32 95 97 31 5.1 16 21
19 70 77 43 30 26 33 98 90 34 4,6 16 21
20 72 81 43 30 26 38 98 87 31 4,0 16 19
21 71 81 42 30 25 g 98 89 30 3.9 17 17
22 69 80 42 29 25 53 101 90 29 6.7 20 16
23 66 78 42 28 27 54 103 95 28 7.5 20 16
24 65 75 42 34 26 56 104 92 27 6.6 19 15
25 62 T2 42 30 26 56 101 92 26 6.4 18 15
62 66 42 29 26 64 100 89 25 6.9 16 14

5'? 62 65 41 28 27 69 99 85 25 7.8 16 14
28 62 63 4o 28 27 68 102 91 25 9.2 16 13
29 65 60 41 27 27 70 100 93 22 9.8 16 12
30 76 59 41 Y A— 70 100 85 21 9.5 15 11
31 73 memee- 4o 27 —meme- 67  =mmmm- 80  mmmmm- 9.5 16  =~mm=m
4

TOTAL 1,573  2,3%2 1,412 1,000 774 1,238 2,506 3,095 1,257 341.0 460.3 45

MEAN 50.7 78.0 is,s 32.3 26.7 39.9 83.5 99.8 ) 1,0 13 151

MAX 76 91 57 39 27 70 10k 115 75 22 20 21

MIN 32 59 o 27 25 25 62 80 21 3.7 6.2 %1

AC-FT 3,120 4,645 2,801 1,984 1,535 2,456 4,971 6,139 2,493 676 913 9

CAL YR 1971 TOTAL 11,768.5 MEAN 32.2 MAX 91 MIN 4.8 AC-FT 23,340
WTR YR 1972 TOTAL 16,452.3 MEAN 44.9 MAX 115 MIN 3.7  AC-FT 32,630
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05037100 Pelican River at Sallie Lake Outlet, near Detroit Lakes, Minn.

LOCATION.~-Lat 46°45'27", long 95053'57“, in NW4% sec.20, T.138 N., R.41 W., Becker County, on left bank near
downstream end of culvert on County Highway 22, 250 ft downstream from Sallie Lake, 800 ft upstream from
Minnesota Department of Conservation dam and 5 miles southwest of city of Detroit Lakes.

PERIOD OF RECORD.~-~July 1968 to current year.

GAGE.-~-Water-stage recorder. Datum of gage is 1,327.58 ft above mean sea level, datum of 1929.
EXTREMES . ~~-Current year: Maximum discharge, 163 cfs Nov. 21 (gage height, 1.54 ft); minimum, 4.0 cfs Aug. 4
(gage height, 0.89 ft). . .

Period of record: Maximum discharge, 163 cfs Nov. 21, 1971 (gage height, 1.54 ft); maximum gage height,
1.57 ft apr. 4, 5, May 14, 15: no flow' for several days in 1969, 1970.

REMARKS . ~~Records good, except those for the winter period, which are fair.

OISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 YO SEPTEMBER 1972

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 40 94 78 48 38 32 71 104 91 27 8.1 19

2 51 94 73 48 38 32 71 105 90 25 7.9 18

3 48 94 68 46 36 32 71 106 87 23 6.3 17

4 47 104 68 46 38 34 72 103 83 20 5.3 15

S 47 99 63 “8 36 32 77 107 8l 19 6.5 14

6 45 98 63 48 36 34 80 108 78 18 13 15

7 43 96 58 46 36 32 78 108 77 17 14 14

8 42 95 58 46 34 30 78 106 76 16 18 13

9 42 96 S5 43 34 30 78 105 17 15 17 12
10 41 94 55 43 34 30 77 104 73 14 18 12
11 39 89 52 43 34 28 76 103 69 14 19 12
12 37 89 52 46 34 28 79 101 67 15 19 12
13 38 89 52 46 34 30 83 107 67 13 19 17
14 37 89 s2 43 34 30 83 112 66 13 20 15
15 37 89 s 43 30 32 84 110 50 12 19 16
16 39 94 49 43 30 32 a7 107 32 12 19 15
17 59 94 49 43 34 34 87 105 30 11 19 15
18 59 109 49 41 34 34 88 103 32 9.3 20 15
19 58 104 49 41 32 36 90 102 34 8.3 20 16
20 58 109 49 4l 32 41 89 97 32 8.3 19 18
21 55 118 48 38 30 51 96 102 26 9.4 26 16
22 - 55 109 48 38 30 55 96 98 25 11 33 14
23 55 104 “8 43 30 58 100 104 264 10 27 14
264 56 99 48 41 28 s9 99 101 2n 9.9 26 14
25 57 99 48 38 28 60 101 104 22 9.0 25 14
26 s7 94 48 38 64 102 102 25 10 24 14
27 73 89 48 38 67 101 102 28 9.9 23 14
28 65 a9 48 38 68 102 103 29 10 22 14
29 63 84 48 41 70 101 101 28 10 2l 14
30 78 78 48 38 70 102 95 27 9.8 19 13
31 97 it ld 48 38 70 —————— 96 ————— 9.5 22 cnmee-
TOTAL 14618 2,882 1,672 1,321 954 1,335 29597 3,209 1,550 418.4 575.1 441
MEAN 52.2 96.1 53.9 4246 32.9 43,1 86,6 104 51,7 13.5 18.6 14.7
MAX 97 118 78 48 38 70 102 na 91 27 33 19
MIN 37 78 48 38 28 28 71 94 22 8,3 5.3 12
AC-FT 3,210 S»720 3,320 24620 1,890 29650 5,150 64370 3,070 830 1914 875

CAL YR 1971 TOTAL 14,098,2 MEAN 38.6 MAX 120 MIN 4,3 AC=FT 27,960
WIR YR 1972 TOTAL 18,572.5 MEAN 50.7 MAX 118 MIN 5.3 AC=FT 36+8¢9 |
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05039100 Pelican River at Lake Melissa Outlet near Detroit Lakes, Minn.

41

LOCATION.--Lat 46°43'50", long 95°53'40", in NW4% sec.32, T.138 N., R.41 W., Becker County, on left bank 50 ft
downstream from Lake Melissa, 400 ft upstream from culvert on county rocad and 6 miles southwest of Detroit

Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,330 ft (from topographic map) .

EXTREMES .--Current year: Maximum discharge, 132 cfs May 23 (gage height, 2.38 ft); minimum daily, 10 cfs Aug. 4.
Period of record: Maximum discharge, 132 cfs May 23, 1972 (gage height, 2.38 ft); no flow Sept. 10-20,

1969.

REMARKS . ~-Records good except those for periods of no gage-height record and those for winter period, which are

fair. Records of chemical analyses for the current year are published in Part 2 of this report.

fected by storage in lakes above station.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR JCTOBER 1971 TD SEPTEMBER 1972

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN
1 31 102 91 58 42 37 65 112 119

2 32 100 91 57 42 37 59 112 114

3 32 97 90 56 42 36 71 115 108

4 34 95 89 56 42 36 74 116 105

S 37 92 88 55 42 36 77 119 100

6 38 90 87 54 4l 36 80 122 95

7 38 88 86 54 41 36 85 123 91

8 38 87 85 53 41 36 87 123 88

9 38 86 84 52 4l 36 39 122 84
10 38 85 84 51 40 35 30 123 81
11 38 84 83 51 40 35 94 123 76
12 39 82 82 50 40 35 35 123 76
13 41 82 80 49 40 35 96 123 74
14 43 81 78 48 40 35 97 125 72
15 45 80 75 48 39 35 98 125 70
16 45 82 73 47 39 35 100 126 66
17 47 84 71 47 39 35 130 126 63
18 50 86 70 46 39 35 100 125 61
19 52 88 68 46 39 35 102 125 58
20 54 88 67 46 38 35 102 125 55
21 55 90 66 45 38 35 103 126 52
22 56 90 66 45 38 35 106 126 52
23 58 92 65 44 38 35 106 129 50
24 58 92 64 44 38 35 108 123 7
25 61 92 64 44 38 35 108 123 7
26 63 92 63 43 37 38 108 129 45
27 66 92 62 43 37 44 108 129 45
28 65 92 61 43 37 48 110 129 45
29 75 92 60 43 37 54 110 129 42
30 90 91 60 42 - === 59 111 126 40
31 101 -——=-- 59 42  —=—==- 63 —--e—- | . B
TOTAL 19558 24674 25312 1,502 1y 145 1+192 29849 3,825 2y121
MEAN 50.3 89.1 T4.6 48.5 39.5 38.5 95.0 123 70.7
MAX 101 102 91 58 42 63 111 129 119
MIN 31 80 59 42 37 35 65 112 40

AC-FT 3,090 5,300 49590 25980 2,270 2,360 59650 7+590 4,210

CAL YR 1971 TOTAL 14,688.9 MEAN 40.2 MAX 102 MIN 6.2 AC-FT 29,140
ATR YR 1972 TOTAL 20,976.0 MEAN 57.3 MAX 129 MIN 10 AC-FT 41,610

NOTE.--No gage-height record Oct. 1-9, Aug. 15 to Sept. 30.

JuL

36
35
33
32
31

30
29
28
27
26

25
24
23
21
20

19
18
17
17
16

16
15
14
14
14

13
13
12
12
12
12

654
21.1
36

12
1,300

Flow af-
AUG SEP
12 23
12 21
11 20
10 18
12 17
14 16
18 15
18 14
21 13
21 13
21 13
21 16
21 19
21 18
21 17
21 16
21 16
21 17
21 18
21 18
30 18
37 16
31 15
27 15
26 15
25 15
24 15
24 15
23 15
22 15
24 —————
652 492
21.0 16. %
37 23
10 13
1,290 976
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05040500 Pelican River near Fergus Falls, Minn.

LOCATION.--Lat 4602}'10", long 969%7'10", in NEj sec.l7, T.133 N., R.43 W., Otter Tail County, on left bank
990 £t downstream from bridge on U.S. Highway 52, 3 miles northwest of Fergus Falls, and 7.5 miles upstream
from mouth. :

DRAINAGE AREA,--482 sq mi.

PERIOD OF RECORD.--June 1909 to December 1912, July 1942 to current year.

GAGE.~~Water~-stage recorder. Datum of gage is 1,176.98 ft above mean sea level, datum of 1929 (levels by
Minnesota Highway Department). June 19, 1909, to Dec. 31, 1912, nonrecording gage at site 1 mile downstream
at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and Nov. 7, 1955, to Sept. 30, 1963,
water-stage recorder, at site 900 £t upstream at datum 3.00 £t higher.

AVERAGE DISCHARGE.--33 years (1909-12, 1942-72), 78.6 cfs (56,950 acre-ft per year).

EXTREMES .~~-Current year: Maximum discharge, 420 cfs May 30 (gage height, 4.60 £t):; maximum gage height, 6.04 ft
Mar. 21 (backwater from ice); minimum discharge, 16 cfs Nov. 21 (gage height, 3.20 ft).

Period of record: Maximum discharge, 756 cfs Mar. 29, 1943 (gage height, 8.53 f£t, precent datum):; maximum
gage height, 8.99 ft Mar. 21, 1966 (backwater from ice); no flow on many days in 1946, 1949-50.
REMARKS . ~~-Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS).~--WSP 955: Drainage area. WSP 1728: 1958.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT | NOV DEC JAN FEB MAR APR MAY [JUN Jut AUG SEP
1 40 13 142 119 112 114 230 267 305 131 109 110

2 43 109 140 119 112 114 220 262 297 128 105 108

3 45 102 140 119 112 115 210 21 286 126 103 107

4 47 93 138 118 112 115 195 216 276 120 101 104

5 47 91 136 118 112 116 180 251 268 119 102 104

6 47 92 134 AR %4 112 116 170 21 263 116 117 106

7 47 92 133 117 112 116 163 27N 254 114 143 108

E 7 93 131 14 112 116 152 280 241 111 160 102

9 47 94 130 117 112 117 151 270 230 108 164 97
10 47 97 129 117 1 117 165 263 222 105 173 100
11 47 97 129 116 111 118 177 259 214 104 169 97
12 45 101 128 116 111 119 174 257 210 269 163 9
13 47 99 127 115 11 12¢ 200 273 207 232 157 97
14 &9 o8 127 115 111 121 212 280 113 185 149 92
15 50 102 126 114 in 134 213 280 173 158 140 90
1s 50 111 125 114 i 150 215 2715 222 143 134 92
17 51 119 124 114 111 170 205 278 187 130 124 87
18 79 125 124 114 111 190 185 274 183 123 153 86
19 86 123 123 114 111 220 203 263 189 117 143 84
20 78 121 122 113 m 260 188 265 185 112 140 85
21 75 88 121 112 111 270 192 308 180 119 135 82
22 71 100 121 112 111 270 207 304 173 133 143 79
23 69 110 121 112 111 275 216 307 169 129 155 73
24 68 135 121 1 112 275 237 298 169 122 153 i
25 67 155 121 11 112 275 225 297 162 125 146 13
26 67 155 120 111 112 275 205 313 154 131 140 72
27 76 153 120 m 113 275 242 367 148 129 134 70
28 79 152 120 m 113 270 205 380 151 129 128 70
29 76 151 120 12 113 2710 225 350 146 129 123 n
30 88 148 119 112 ———ew 260 228 361 136 123 117 69
31 107 ===-=- 119 112 eemme- 250 2 wo=e-- 341  wew——- 121 112  =o==—=
TOTAL 1,882 3,419 3,931 3,550 3,237 5,723 57990 84892 64113 4olal 4,235 24688
MEAN 607 114 127 115 112 185 200 287 204 134 137 89,6
MAX 107 155 142 119 113 275 242 380 305 269 173 110
MIN %0 es 119 111 111 114 151 211 113 104 101 69
CFsH 13 o264 26 » 24 «23 38 o4l 60 42 28 28 19
1N, 15 .26 30 s 27 #25 X33 069 o4 032 33 o21

v 4p
AC~-FT 3,730 6,780 T7+200 7,040 69420 11,350 11,880 174640 12,130 84210 84400 5+330

CAL YR 1971 TOTAL 26,710 MEAN 73,2 MAX 215 MIN 16 CFSM ,15 IN 2,06 AC=FT 52,980
WTR YR 1972 TOTAL 53,801 MEAN 147 MAX 380 MIN 40 CFSM 431 IN 4415 AC-FT 106,700

v
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05045950 Orwell Lake near Fergus Falls, Minn.

LOCATION.T—Lat 46°12‘55", long 96010'40”, in swy sec.26, T.132 N., R.44 W., Otter Tail County, at dam on Otter
Tail River at outlet of Orwell, 7 miles southwest of Fergus Falls, Minn,

DRAINAGE AREA.--1,830 sq mi, approximately.
PERIOD OF RECORD.~-March 1953 to current year. Prior to October 1971, published as Orwell Reservoir.

GAGE.~-Water-stage recorder. Datum of gage is 1,000.00 ft above mean sea level, adjustment of 1912. Gage read-
ings reduced to elevations above mean sea level.

EXTREMES . ~-Current year: Maximum contents, 16,100 acre-ft June (elevation, 1,071.71 ft):; minimum, 1,480 acre-
ft Mar. 11 (elevation, 1,050.10 ft).
Period of record: Maximum contents, 16,920 acre~ft June 17, 1962, May 23, 1966 (elevation, 1,072.38 ft):
minimum (after initial filling), 844 acre-ft Aug. 26, 27, 1953 (elevation, 1,046.96 ft.

REMARKS ,~-Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage began in March
1953, Capacity to elevation 1,070 ft (maximum operating stage) is 14,100 acre-ft of which 13,100 acre-ft
is controlled storage above elevation 1,048 ft (minimum operating stage). Dead storage, 210 acre-ft. Fig-
ures given herein represent total contents. Reservoir is used for flood control and to increase low flow for
water supply and pollution abatement. -

COOPERATION.~~-Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in contents
(feet) (acre-feet) (acre-feet)

1,069.97 14,070 -
1,069.19 13,210 -860
1,065.18 9, 540 -3,670
5 T 1,061.44 6,710 -2,830
CAL YR 1971 .c.uccceccocnocnscsvassosvocoasacnssssansacsssca - - +2, 000
Jan, 3l..ceceeccccececsccsccsncscasscssaveacrccsacsscacnsscacse 1,054.01 2,800 -3,910
Feb. 1,052.74 2,310 -490
Mar. 3leciuceccenccccscecscccsscosscascasassrcncasnascncnsace 1,069.02 13,020 +10, 710
APre 30.scceceecersovccecceossoscsavsoncosccnccccsosccasacennce 1,062.90 7,730 ~5,290
MAY 3lecsccecccsscsacssssccsscscsscsssscscssssscanncseansase 1,071.67 16, 050 +8,320
30.ceccecesssccsssnsnncncscsscsscacaseassscecancscevense 1,061,14 6,500 -9, 550
1,058.06 4,630 -1,870
1,064.98 9,380 +4,750
SEePte30cscecccccossccccncccsnssscsnrssscscsnsconssvescncscsnns 1,068.92 12,920 +3, 540
WIR YR 1972.000cceccccccccccscsccscccssscsocscsscancsncancsne - - -1,150
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05046000 Otter Tail River below Orwell Dam, near Fergus Falls, Minn.

LOCATION.~~Lat 46°12'35“, long 96011'05", in NE% sec.34, T.132 N., R.44 W., Otter Tail County, on left bank 0.7
mile downstream from Orwell Dam, 6.1 miles downstream from Dayton Hollow Dam, B miles southwest of Fergus
Falls, and 11.1 miles downstream from Pelican River.

DRAINAGE AREA.--1,830 sq mi, approximately.

PERIOD OF RECORD.--October 1930 to current year. Prior to October 1952, published as Otter Tail River below
Pelican River, near Ferqus Falls. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,029.65 ft above mean sea level, adBustment of 1912 (levels by

Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft higher; Nov. 18, 1933,
to Mar. 21, 1953, at site 6.1 miles upstream at datum 40.30 ft higher.

AVERAGE DISCHARGE.~-42 years, 293 cfs (212,300 acre-ft per year).
EXTREMES . ~-Current year: Maximum discharge, 1,360 cfs part or all of each day June 3-8 (gage height, 4.44 ft):
minimum, 13 cfs Sept. 6 (gage height, 1.74 ft) result of regulation.
Period of record: Maximum discharge, 1,710 cfs June 17, 1953 (gage height, 5.60 ft, backwater from
aquatic vegetation); minimum, 0.70 cfs Aug. 5, 1970 (gage height, 1.28 ft), result of regulation.

REMARKS . -~Records good except those for winter periods or periods of no gage-height record, which are fair.
Flow regulated by Orwell Reservoir beginning Mar. 21, 1953 (see preceding page) and powerplants upstream.

REVISIONS (WATER YEARS).-~WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 1931 (M).

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 TO SFPTEMBER 1972

DAY ocT NOV DEC JAN FeB MAR APR MAY JUN JuL AUG SEP
1 201 351 542 599 48S 540 831 895 19340 911 479 s25

2 201 412 542 599 481 535 834 892 14350 897 485 S24

3 201 412 S42 599 495 524 838 897 14360 873 490 530

& 201 “l2 542 593 481 Si8 837 899 1+360 854 412 536

5 201 411 546 593 476 505 837 903 1,360 787 362 836

6 201 412 565 593 476 500 855 910 1,360 738 373 441

7 201 407 617 582 476 500 867 917 19360 698 378 451

8 203 405 635 578 476 S11 867 924 14360 659 384 451

9 201 401 631 S74 ©85 526 862 933 1,350 659 479 457
10 201 401 624 S68 482 S12 857 940 1,330 618 547 457
11 201 «01 620 560 489 ©90 858 946 1310 s78 547 412
12 201 «00 6l6 564 “87 $07 868 933 19300 693 5§53 367
13 201 401 616 564 470 530 865 901 10280 785 559 367
14 203 «01 556 564 451 610 861 898 14270 797 559 373
is 205 401 S24 564 451 651 861 903 14250 801 519 373
16 205 443 564 564 “ha 720 861 907 1,230 793 496 3713
17 205 563 5§93 S64 47 611 858 911 1210 784 496 384
18 210 680 593 5§97 451 303 855 887 1+190 767 502 384
19 235 680 5§93 588 %51 134 861 842 1+100 684 S02 384
20 293 674 593 582 451 121 869 862 15010 593 S07 395
21 322 674 587 572 451 131 867 880 10020 570 507 395
22 322 668 608 562 451 109 867 891 1+010 574 507 401
23 322 662 616 5§50 447 76 864 892 997 S8z 507 401
24 318 656 622 S44 451 219 880 953 988 se8 507 401
25 317 645 622 Sa4 456 S43 899 1,070 979 593 513 401
26 317 S01 616 S37 507 758 897 14060 974 599 507 406
27 320 384 616 §37 S05 814 897 1,070 966 604 513 406
28 315 390 610 S22 S0S 831 897 10190 954 610 513 406
29 o 317 455 610 S17 545 831 897 1.290 937 610 S12 406
30 317 524 604 S1S memeee 831 897 1,330 1925 610 513 406
31 317 cemona 604 490 —————— 831 m————— 14340 - 553 520 —eane
TOTAL 74675 144627 184369 170479 13,723 159822 254964 30,066 35,430 21,462 15+248 124749
MEAN 248 488 593 564 473 S10 865 970 1,181 692 492 425
MAX 322 680 635 599 545 831 899 10340 14360 911 559 536
MIN 201 351 524 490 4bbh 76 831 842 '925 5§53 362 367

AC-FT 15,220 294010 369430 344670 274220 31,380 51+500 59,640 70,280 420570 309240 25,290

CAL YR 1971 TOTAL 111,882 MEAN 307 MAX 732 MIN 88 AC=FT 221,900
WTR YR 1972 TOTAL 228.614 MEAN 625 MAX 1,360 MIN 76 AC-F.T 4535500

NOTE.--No gage-height record Jan. 7-10, Jan. 23 to Mar. 13.
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05050000 Bois de Sioux River near white Rock, S. Dak.

LOCATION.--Lat 45°51'45", long 96°34'25", in SWySWy sec.27, T.128 N., R.47 W., Roberts County, on left bank just
downstream from Big Slough Outlet, 300 ft downstream from White Rock Dam, 4 miles south of White Rock, and 5
miles northwest of Wheaton, Minn.

DRAINAGE AREA.--1,160 sq mi, approximately.

PERIOD OF RECORD.--October 1941 to current year.

GAGE.--Water-stage recorder. Datum of gage is 960.00 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). Prior to Jan. 14, 1943, nonrecording gage at same site at datum 0.1l ft lower. Jan. 15,
1943, to Sept. 30, 1963, water stage recorder at same site at datum 0.1l ft lower.

AVERAGE DISCHARGE.--31 years, 83.8 cfs (60,710 acre~ft per year).

EXTREMES .--Current year: Maximum discharge, 776 cfs, Apr. 10 (gage height, 9.39 ft): maximum gage height, 9.61
ft Mar. 29 (backwater from ice); no flow for many days. .

Period of record: Maximum discharge 3,770 cfs, occurred during period Apr. 19-21, 1969 (gage height,
15.07 £t, from flood mark):; no flow at times in most years.

REMARKS . --Records good except those for winter periods, which are fair. Flow regulated by Lake Traverse-Bois de
Sioux FPlood Control and Water Conservation project (available capacity for flood control, 137,000 acre-ft).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 «30 1.6 2.0 1.7 1.1 4] 694 121 183 12 237 12
2 «30 1.9 1.9 1.7 l.1 0 684 142 4l4 40 239 10
3 «20 1.9 1.9 le7 1.0 0 100 144 496 .10 234 10
4 «20 8.2 1.8 1.7 90 »10 s 147 542 .10 239 10
5 220 1.2 1.8 1.7 - 80 «20 T28 151 550 «10 237 10
6 20 1.2 1.8 1.7 «T0 «30 719 147 546 1] 236 10
7 «20 1.2 1.8 1.7 60 °40 T 150 538 «10 230 9.8
8 «20 l.2 1.7 1.7 «50 «50 696 151 526 0 215 1.8
9 «20 1.2 1.7 1.7 «40 «60 675 152 509 [+] 209 1.5

10 «20 1.2 1.7 1.7 30 » 80 723 153 490 1.2 204 +90

11 «20 1le2 1.7 1le7 .20 1.0 155 150 479 ] 155 «80

12 «10 1.2 1.7 1.7 10 1.3 132 151 463 10 15 40

13 «20 1.2 1.7 1.7 0 1.5 728 156 448 10 72 [

14 «30 1.2 1.7 1e7 [ 2,1 128 180 432 «10 T2 0

15 20 1.3 1.7 1.7 ] 3,0 704 276 411 10 70 ]

16 20 1.6 1.7 1.7 [} to 675 381 350 10 73 3.0

17 «20 2,2 1.7 1.7 0 82 700 369 2719 20 76 o

18 « 20 3.6 1.7 1.7 [} 95 732 360 2713 20 63 39

19 «20 4.0 1.7 107 [} 96 132 351 268 «20 30 e3

20 «20 S5e1 1.7 1.6 [} 93 711 338 249 10 26 82

21 «20 4.7 1.7 16 [} %0 700 348 228 10 24 81

22 1e6 4.3 1.7 1.5 [} 86 707 356 60 20 22 14

23 «40 3.8 1.7 1.5 [} 83 681 372 54 240 21 56

24 »30 3¢5 1.7 le4 0 8o 650 411 68 « 90 39 45

25 «40 3.2 le7 le & 0 78 620 412 64 «80 46 20

26 3.3 2.9 1.7 le4 [} 76 584 411 52 3.0 22 0

27 «60 2.6 1.7 le3 0 79 324 417 40 29 21 0

28 «50 244 1.7 1.3 0 2e8 137 429 a7 88 22 5.2

29 60 2.2 1.7 l. 2 o 460 139 321 36 196 24 o10

30 «70 2,0 1.7 1.2 ————— 684 142 63 29 229 20 1]

31 l.1 ———e—- 1.7 1.2 —————= 709 —————— 59 ————— 229 17 =ee—e-
TOTAL 13,90 75.0 53,8 48,9 7.70 3,100,80 18,926 72769 9,114  T91.60 3,270 543.70
MEAN 45 24 50 1. 74 1.58 27 100 631 251 304 2545 105 18,1
MAX 3.3 842 240 le7 1.1 709 755 429 550 229 239 a3
MIN 10 1.2 1.7 1.2 0 0 137 59 29 0 17 4]
AC~FT 28 149 107 97 15 64150 37,540 15,410 18,080 1,570 69490 1,080

CAL YR 1971 TOTAL 3+621.40 MEAN 9,9 MAX 187 MIN O AC-FT 7,180
WTR YR 1972 TOTAL 43,714.40 MEAN 119 MAX 755 MIN O AC~-FT 86,710
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05051500 Red River of the North at Wahpeton, N. Dak.

LOCATION.--Lat 46°15'55", long 96°35'40", in NE% sec.8, T.132 N., R.47 W., Richland County, on left bank in
Wahpeton, 800 ft downstream from confluence of Bois de Sioux and Otter Tail Rivers and at mile 548.6.

DRAINAGE AREA.--4,010 sq mi, approximately.

PERIOD OF RECORD.--April 1942 to current year. Gage-height records collected in this vicinity since 1917 are
contained in reports of U.S. Weather Bureau.

GAGE.--Water-stage recorder and concrete and wooden dam. Datum of gage is 942.97 ft above mean sea level. Prior
to Aug. 6, 1943, U.S. Weather Bureau nonrecording gage 800 ft upstream, converged to present datum. Aug. 6,
1943, to Oct. 27, 1950, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--29 years (1943-72), 538 cfs (389,800 acre-ft per year).

EXTREMES ,--Current year: Maximum discharge, 3,380 cfs Mar. 19 (gage height, 11.67 ft, backwater from ice); mini-
mum, 93 cfs Nov. 6 (gage height, 3.43 ft).
Period of record: Maximum discharge, 9,200 cfs aApr. 10, 1969 (gage height, 16.34 ft); minimum, 8 cfs
Aug. 25, 1961 (gage height, 2.26 ft); minimum gage height 1.76 ft sept. 8, 9, 1969 (gates open).
A stage of 17.0 ft (discharge, 10,500 cfs) occurred in the spring of 1897 and has not been exceeded since.

REMARKS . --Records good. Flow regulated by Orwell Reservoir (capacity, 14,100 acre-ft at elevation 1,070 ft above
mean sea level, adjustment of 1912); Lake Traverse (capacity, 137,000 acre-ft), available for flood control;
numerous other controlled lakes and ponds, and several powerplants. Records of chemical analyses for the
current year are published in Part 2, Water Resources Data for North Dakota,

DISCHARGE, IN CUBIC FEET PER SECUNO, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY oev NOV DEC Jan FEB MAR APR May JUN Juk ALG SEP
1 1RO 338 350 668 520 534 1,890 1,090 2,100 962 LTY] s72

2 194 348 580 647 522 564 1,890 1,080 1,800 93b 764 Seb

3 178 412 570 630 $10 562 1,880 1,070 1,870 904 T40 559

4 186 440 600 623 492 558 1,860 1,080 1,950 873 131 552

5 183 429 680 619 482 530 1,860 1,100 1,980 850 871 560

[ 189 274 670 637 4r? sS4l 1,850 1,110 1,980 806 616 558

7 187 338 870 s62 475 551 1,850 16120 1,940 T4t 616 482

8 187 u29 580 649 urr 540 1,820 1,120 1,910 704 (30 Y]

9 {94 600 520 635 454 552 12790 1,120 1,870 657 608 469
10 194 Sed 040 20 4eb 600 14750 1,120 1,830 b4l 648 use
11 194 4ue 680 611 493 600 1,780 1,120 1,810 28 T24 455
12 197 408 690 615 475 588 1,820 1,130 1,770 Tu1 728 428
13 199 60t 660 600 9y 604 10870 1,180 1,740 985 682 382
14 197 404 865 600 491 656 1,850 1,180 1,700 1,010 642 380
15 199 ot 680 590 a76 812 1,800 1,190 1,660 1,030 623 376
16 217 415 670 590 456 14130 1,820 1,260 1,630 992 596 374
17 223 4ul 560 $90 458 1,R40 1,800 1,390 1,580 933 558 377
18 223 528 520 580 427 2,780 14790 1,390 1,480 CLE) 594 380
19 207 652 640 580 418 3,310 1,780 1,350 1,470 838 585 385
20 229 680 720 580 uu? 3,280 1,760 1,300 14420 770 578 394
21 274 a6l 700 540 458 2,960 1,730 1,780 1,300 731 Sue 455
2e 307 680 680 570 4sy 2,710 1,710 2,100 1,260 689 550 476
23 307 680 670 S70 458 1,960 10700 1,930 1,170 755 S50 ure
26 310 680 720 S7u 449 1,310 1e690 1,740 1,070 814 547 T3}
25 307 680 680 56y YT 1,110 10680 107350 1,040 804 S48 4S¢
26 316 664 700 s60 452 1,250 1e660 1,960 1,030 797 S71 446
27 314 556 640 560 693 1,360 1e610 2,250 1,020 829 575 23
28 317 415 6R0 . S50 529 1,320 1e910 2,440 1,030 a39 Se6 394
29 310 395 654 550 53¢ 1,380 10160 2,800 1,020 864 574 394
30 352 380 702 546 1,790 1o110 3,000 %6 920 569 395
31 348 ssmman 693 5§40 P 1,890 P T 2:530 sssvas 912 567 sessss
TUTAL T.416 164,744 19,874 18,406 13,774 40,152 S2,010 47,760 ue,une 25,838 19,344 13,539
MEAN 239 491 LY 596 4rs 1,295 1,734 1,948 15547 833 624 451
A X 352 LYY 720 bbb s32 3,310 14890 3,000 2,100 1,030 864 572
MIN 178 274 350 530 u1s $30 10110 1,070 LLTY 628 Sue 374

aCeFT 14,719 29,240 39,420 36,650 27,320 79,640 103,200 94,730 92,050 $1,250 38,370 26,850

CAL YR 1971 T0TAL 125,688 MEAN 34w Hax Auv MIN B8 AC=FT 249,300
wTR YR 1972 ID7AL 319,323  “ean 872  max 3,310  mIN 178 AC=FT 633,400
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05054000 Red River of the North at Fargo, N. Dak.

LOCATION.--Lat 46°51'40", long 96°47'00", in NW4NW% sec.18, T.139 N., R.48 W., Cass County, at city waterplant
on 4th St. S. in Fargo, 25 miles upstream from mouth of Sheyenne River and at mile 453.

DRAINAGE AREA.--6,800 sq mi, approximately.

PERIOD OF RECORD.--May 1901 to current year.
for some periods, published in WSP 1308.

Published as "at Moorhead, Minn." 1901. Monthly discharge only

GAGE.--Water-stage recorder and concrete control. Datum of gage is 861.8 ft above mean sea level. Oct. 1, 1960,
to Sept. 30, 1962, water-stage recorder at present site at datum 5.6 ft higher. sSince Oct. 1, 1960, auxil-
iary water-stage recorder 2 miles upstream. See WSP 1728 or 1913 for history of changes prior to Oct. 1,
1960.

AVERAGE DISCHARGE (UNADJUSTED) .--71 years, 541 cfs (392,000 acre-ft per year); median of yearly mean discharges,
440 cfs (319,000 acre-ft per year).

EXTREMES ,~-Current year: Maximum discharge, 7,250 cfs Mar. 24 (gage height, 25.36 ft); minimum, 181 cfs Oct. 5-9
(gage height, 13.90 £t).
Period of record: Maximum discharge, 25,300 cfs Apr. 15, 1969 (gage height, 37.34 ft); no flow for many
days in each year for period 1932-41, Sept. 30, Oct. 1, 2, 1970.
Flood of aApr. 7, 1897 reached a stage of 39.1 ft, present datum (discharge,
downstream.

25,000 cfs) at site 1.5 miles

REMARKS . ~-Records good. Flow reqgulated by Orwell Reservoir (capacity, 14,100 acre-ft at elevation 1,070 ft
above mean sea level, adjustment of 1912); Lake Traverse (capacity, 137,000 acre-ft, available for flood
control) ; other controlled lakes and ponds and several powerplants. Some small diversions for municipal
supply. Figures of daily discharge do not include diversion by cities of Fargo and Moorhead. Records of
water temperatures for current year are published in Part 2 of Water Resources Data for North Dakota.

1905-6, 1917-20(M),

REVISIONS (WATER YEARS).--WSP 1308: WSP 1388:

1935(M), 1938-39(M), 1943.

1902-4, 1906-7, 1910-14, 1916, 1918, 1924.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV OEC JAN FEB MAR APR May JuN Jub AUG SEP
) 190 517 449 600 510 4SS 2,200 1,430 4,140 1,030 1,010 s560

H HT) 568 386 590 u9s 470 2250 1,340 3,670 1,000 15000 55¢

3 222 582 3Se 585 460 480 24320 1,320 2,700 968 941 5e0

4 218 560 386 5§80 440 490 2,480 1,300 2,200 94l 852 552

S 160 560 436 575 40 490 2,490 1,320 2,150 898 812 S31

6 181 548 [TY] §79 440 490 2,490 1,310 2,100 869 768 510

7 181 392 552 575 640 500 2,500 1,300 2,000 852 780 S10

8 181 332 598 575 420 So0 2,440 1,330 1,900 812 692 517

L 181 299 582 575 430 500 2,400 1,370 1,850 756 668 31)
10 190 374 4se 575 43% 510 2,620 1,370 1,800 700 6BU ude
11 186 $98 380 570 435 520 2e0640 1,370 1,800 bud 676 423
12 186 708 604 S70 425 S20 2¢320 1,380 12760 636 700 sue
13 186 668 552 565 430 530 2,900 1,500 1,750 732 764 Gue
14 186 660 700 560 420 540 3,500 2,250 19740 aa? 764 410
18 186 628 724 560 385 710 3,200 2,300 1,700 860 716 374
18 186 605 690 8§55 385 1,600 2s770 1,600 1,670 1,070 668 350
17 310 605 660 550 380 3,200 2,800 1,750 1,650 1,210 sdu 3us
18 3s2 636 640 540 375 4,300 2,200 1,740 1,620 1,160 628 3uu
19 392 644 636 545 350 $,100 2,000 1,850 1,600 1,070 652 350
20 332 692 640 550 330 5,700 1,980 1,850 1,500 1,000 700 356
21 288 796 650 S4S 325 6,100 1¢930 1,850 1,520 932 660 368
22 262 572 680 540 325 6,600 1+890 2,200 10490 896 628 362
23 217 628 750 540 360 6,990 1,850 2,750 1,460 914 590 366
24 316 636 700 §30 380 7,080 1,830 3,250 1,300 923 S68 u2s
2s 344 652 650 530 380 6,420 1,829 3,250 1r210 959 568 436
26 350 772 625 530 380 4,810 1,820 2,500 1e120 1,040 568 uue
27 350 860 608 525 4600 3,150 10790 2,210 1,070 1,100 568 4s0
28 339 788 598 525 410 2,270 1,770 2,400 1,060 1,120 568 43v
29 332 700 S70 520 435 1,900 1,700 3,150 1,050 1,090 Se8 362
30 332 628 560 S10  wesess 1,800 10600 3,750 1,030 1,086 575 344
31 436 seesew S80 510 ssnens 1,800 enssan 4,120 sesven 1,010 594 sensew
TOTAL 8,161 18,205 17,627 17,175 11,840 76,525 67,660 62,610 S3,610 29,127 21,550 13,027
MEAN 263 607 569 554 uns 2,469 2+258 2,020 1,787 940 6595 43y
MAX 436 860 750 600 510 7,080 3,500 4,120 4,140 1,210 1,010 Seu
MIN 181 299 3Se 510 325 4558 1,600 1,300 1,030 636 LYY 344
ACoFT 16,190 36,110 34,960 34,070 23,480 151,800 134,200 124,200 106,300 57,770 42,740 25,84y
(+) 643 651 683 737 82l 807 676 764 1,090 1,016 889 838
MEAN#* 274 618 580 566 423 2,482 2,267 2,032 1,805 956 710 448
AC-FT®* 16,830 36,760 35,650 34,800 24,310 152,610 134,490 125,000 107,400 58,790 43,630 26,680

OBSERVED ADJUSTED

CAL YR 1971 TOTAL 145,618.00 MEAN

399 MAX 1,850 MIN
WIR YR 1972 TOTAL 397,117.00 MEAN 1,085 MAX 7,080 MIN 181 AC-FT 787,700

0 AC-FT 288,800

+ Diversions in acre-feet by cities of Fargo and Moorhead.
®# AdJusted for diversion by Fargo and Moorhead.

MEAN

T12 AC-FT 298,200

MEAN 1,098 AC-FT 797,300
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05061000 Buffalo River near Hawley, Minn.

LOCATION.--Lat 46°51'00%, long 96°19'45"%, near center of SF% sec.l4, T.139 N., R.45 W., Clay County, near left

downstream end of bridge on farm lane, 2 miles southwest of Hawley.
DRAINAGE AREA.--322 sq mi.
PERIOD OF RECORD.--March 1945 to current year.

GAGE.-;Hater—stage recorder. Datum of gage is 1,111,91 ft above mean sea level, datum of 1929. Prior to Jan.

29, 1953, nonrecording gage at bridge 1,800 ft upstream at datum 3,17 £t lower.
AVERAGE DISCHARGE,.--27 years, 73.1 cfs (52,960 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 1,310 cfs Mar. 25 (gage height, 8.35 ft); maximum gage height, 8.54

ft Mar. 17 (backwater from ice) s minimum discharge, 18 cfs Sept. 25 (gage height, 3.33 ft).

Period of record: Maximum discharge, 1,880 cfs Apr. 9, 1969 (gage height, 9.07 ft); maximum gage height,
9.31 £t Aug. 5, 19557 minimum discharge, 4.8 cfs Aug. 27, 1969; minimum gage height, 2.55 ft Sept. 5, 1961.
Maximum stage known, about 11.3 ft, present datum, spring of 1921, from information by local resident.

REMARKS .--Records good except those for winter periods, which are fair.
REVISIONS (WATER YEARS) .—-WSP 1308: 1945-46(M), 1948(M) .

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 48 2649 113 35 28 33 320 246 208 47 27

2 67 250 110 34 27 33 307 237 193 46 26

3 91 257 107 34 27 33 330 230 175 46 25

4 96 261 104 34 27 33 353 218 155 46 25

S 93 251 102 33 27 34 316 218 139 44 25

6 85 230 99 33 27 34 17 232 126 42 30

7 77 205 95 33 28 35 305 231 115 42 36

8 72 180 20 32 28 36 294 221 105 41 43

9 69, 160 84 32 28 39 274 216 97 40 44
10 66 155 78 32 28 46 269 207 89 3% 43
11 63 155 72 31 28 S1 276 198 84 38 43
12 60 160 68 31 28 5SS 299 191 79 37 40
13 56 165 64 31 28 63 416 207 74 37 37
14 5S4 176 61 30 28 86 548 245 75 37 33
15 Sa4 181 57 30 29 125 609 268 76 36 32
16 S3 181 S4 30 29 170 638 247 71 36 31
17 8] 182 rd 30 29 230 600 237 66 35 31
18 153 187 S0 30 29 275 S41 222 64 34 30
19 194 186 47 30 29 340 487 202 6S 34 29
20 181 175 45 29 30 480 441 185 68 33 28
21 168 162 44 29 30 600 402 186 66 33 30
22 160 150 42 29 31 665 n 179 63 35 33
23 162 142 41 29 31 170 354 180 59 41 37
24 152 138 40 29 32 8490 348 183 57 41 38
25 140 135 39 29 32 1,030 338 178 '55 37 36
26 132 130 38 29 32 918 320 194 5S4 35 34
27 128 127 37 28 32 170 305 197 56 33 32
28 133 124 37 28 33 620 287 209 $5 34 31
29 144 120 36 28 33 S41 271 217 51 32 30
30 158 117 36 28 —eccao 451 256 222 49 30 29
31 208 ~eomm- 35 28 cewe-e 372 eemmee- 216 ccewe- 28 29
TOTAL 3,398 5,291 1977 948 848 9,808 11,192 65617 2,689 1,169 1,017
MEAN 110 176 63.8 3046 29.2 316 373 213 89,6 37.7 32.8
MAX 208 261 113 35 33 1,030 638 268 208 47 44
MIN 48 117 28 27 256 178 49 28 2s

35 33
AC-FT 64740 10,490 3,920 1,880 1,680 19,450 22,200 13,120 5,330 24320 24020

CAL YR 1971 TOTAL 24,344 MEAN 66.7 MAX 324 MIN 11 AC=FT 48,290
WTR YR 1972 TOTAL 45+689 MEAN 125 MAX 15030 MIN 19  AC=FT 90,620
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05061500 South Branch Buffalo River at Sabin, Minn.

LOCATION.--Lat 46°46'20", long 96°37'40", in SWySWy sec.9, T.138 N., R.47 W., Clay County, near center of span
on downstream side of highway bridge, 0.3 mile downstream from Stony Creek and 1 mile east of Sabin.

DRAINAGE AREA,--522 sq mi.

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--ilonr:cogdtng g;gfggga?lonci or twice daily and crest—stag)e gage. Datum of gage is 902.39 ft above mean
sea level, datum o evels by Soil Conservation Service). Prior to . 17, 1948, no rd. t
site 1 mile downstream at different datum. Aug ! nrecording gage =

AVERAGE DISCHARGE.--27 years, 55.4 cfs (40,140 acre-ft per year).

EXTREMES.-~Current year: Maximum discharge, 2,140 cfs Mar. 17 (gage height, 14.39 ft, backwater from ice):
minimum daily, 1.0 cfs Feb. 3-11.

Period of record: Maximum discharge, 6,410 cfs Apr. 10, 1969 (gage height, 18.12 ft); no flow for many
days in most years.

REMARKS .——Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS) .--WSP 1308: 1949(M).

DISCHARGE, IN CURIC FEET PER SECOND, WATLR YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY T NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2.8 110 31 6.5 1.1 1.5 68 76 101 5.3 6.0 4.3
2 19 124 29 6.4 1.9 1.5 74 74 79 4.7 4.9 3.7
3 28 130 27 6.2 1.0 1.5 76 72 65 3.4 4.0 4.8
4 24 139 25 6.1 1.0 1.6 73 71 S0 2.9 3.5 4.2
5 24 123 24 5.3 1.0 1.6 70 71 42 2.5 3.2 3.8
6 22 112 23 5.4 1.0 1.7 68 75 36 243 3.0 43
7 19 96 21 Sl 1.0 1.8 66 115 31 2.6 3.6 3.7
8 20 7 20 4.7 1.0 1.9 64 129 28 2.7 5.8 3.7
9 21 67 19 4.2 1.0 2.0 70 124 23 2.7 7.0 3.5
10 22 58 18 3.8 1.0 2.0 85 108 18 2.8 9.7 3.4
11 21 53 16 3.6 1.0 2.1 110 9% 16 2.7 9.8 3.6
12 21 50 15 3.3 l.1 2.5 128 87 15 2.1 12 3.6
13 20 49 14 3.0 le1 3.5 356 155 13 1.9 16 5.0
14 20 51 13 2.8 1.2 30 575 305 11 7.0 14 4.4
15 22 60 13 2.6 1.2 120 548 396 10 9.5 11 3.1
16 23 81 12 2.3 1.2 500 420 434 9.3 7.0 8.9 3.8
17 25 96 11 2.1 1.3 1,880 303 444 8.4 5.5 6.7 545
18 41 110 10 1.9 1.3 1,510 220 3ps 8.1 3.6 5.5 heb
19 65 113 10 1.7 13 14060 175 142 7.9 2.8 10 4.0
20 18 117 9.5 1.6 1.3 902 144 126 8.4 3.2 12 b4
21 83 95 9.0 1.5 1.3 801 125 117 10 3.5 11 5.2
22 78 75 8.7 le4 1.3 669 119 108 12 6.5 8.6 3.8
23 72 55 8.5 1.3 1.4 548 117 300 8.9 9.5 6.9 3.2
24 60 45 8.2 1.3 le 4 476 115 294 T.2 8.9 5.7 2.9
25 51 41 8.0 1.2 le4 380 114 179 5.0 8.2 49 2.7
26 42 38 T.7 1.2 1.4 270 111 118 3.7 8.2 6.2 4.0
27 38 36 7.5 1.2 l.4 184 102 95 3.8 7.6 T4 5.8
28 36 34 7.3 lel 1.4 139 92 150 3.4 607 6.7 5.5
29 35 33 7.1 1.1 1.4 92 86 270 2.9 Te7 5.8 6.5
30 34 32 6.9 lel  ==—=—- 80 80 250 4.0 8.2 4.9 8.4
31 50 ===--- 6.7 1.1 ———— 72 m=———— 152 —————- 6.9 5.7 ————
TOTAL 1,123.8 2,300 44601 92.6 34.5 9,738.2 49754 S+ 439 641.0 159.1 230.4 129.4
MEAN 36.3 16.7 14.4 2.99 1.19 314 158 175 21.4 5.13 Te43 4.31
MAX 83 139 31 6.5 1.4 1,880 575 444 101 9.5 16 8.4
MIN 9.8 32 6.7 1.1 1.0 1.5 64 71 2.9 1.9 3.0 2.7
AC-FY 2,230 44560 885 184 68 19,320 9,430 10,790 1,270 316 457 257
CAL YR 1971 TOTAL 13,678.00 MEAN 37.5 MAX 299 MIN O AC-FT 27,130

ATR YR 1972 TOTAL 25,088.10 MEAN 68.5 MAX 1,880 MIN 1.0 AC-FT 49,760
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05062000 Buffalo River near Dilworth, Minn.

LOCATION.--Lat 46°57'40", long 96°39'40%, in SwiSE% sec.6, T.140 N., R.47 W., Clay County, on left bank 4.5

miles southeast of Kragnes, 6.5 miles northeast of Dilworth, and 9 miles downstream from South Branch.

DRAINAGE AREA.--1,040 sq mi, approximately.

PERIOD OF RECORD.--March 1931 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 878.31 ft above mean sea level, datum of 1929 (levels by Corps of

Engineers) . Prior to Apr. 5, 1937, nonrecording gage at same site and datum.
AVERAGE DISCHARGE.--41 years, 125 cfs (90,560 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 2,590 cfs Mar. 19 (gage height, 19.36 ft, backwater from ice);

minimum, 20 cfs Sept. 24 (gage height, 2.50 ft).

Period of record: Maximum discharge, 10,400 cfs Apr. 11, 1969 {gage height, 25.55 £t); no flow at times

in 1936.
REMARKS .--Records good except those for winter periods, which are fair.
REVISIONS (WATER YEARS) ,--WSP 1308: 1931(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SFPTEMBER 1972

DAY ocT NOV NEC JAN FEB MAR APR MAY JUN JuUL AUG
1 53 312 172 45 30 36 639 380 425 50 39

2 66 374 162 43 30 36 557 361 359 49 35

3 96 425 153 42 30 37 483 347 307 47 32

4 119 442 148 40 30 37 ato0 334 270 46 31

5 139 436 145 39 30 38 461 326 238 45 29

6 154 377 142 38 30 40 452 344 211 45 31

7 153 320 137 38 29 42 443 364 186 44 a8

B8 144 792 132 37 29 o4 433 368 169 43 42

9 136 281 123 36 29 48 4?5 378 183 40 51
10 127 282 118 36 29 s3 404 370 138 40 60
11 122 2R3 113 35 29 58 408 350 124 39 64
12 116 286 108 as 29 2 434 326 113 36 65
13 112 285 103 35 30 66 690 342 104 34 64
14 109 PAR 100 35 30 R& 880 531 95 36 61
15 106 289 95 34 30 130 979 615 7 36 56
16 104 299 90 34 30 37 1100 670 87 38 51
17 170 315 86 34 30 720 1,130 T20 87 49 49
18 237 332 82 34 30 1,510 1,060 694 a) 47 46
19 217 347 79 33 30 24520 943 S76 77 42 44
20 34) 353 75 33 30 24360 836 436 T4 39 41
21 342 3r1 T2 33 30 24120 750 353 75 39 38
22 326 298 69 32 3n 1,780 673 320 77 41 40
3 304 792 66 32 N 1,570 615 320 75 51 54
?4 284 P87 63 32 31 1,410 572 412 7‘2 58 55
?5 P64 2712 61 32 32 1,320 538 473 68 56 56
26 244 751 58 32 33 14240 513 422 63 S5 55
27 231 231 56 31 33 1,160 490 353 s9 52 51
R 218 212 53 31 34 1,010 462 320 58 S0 o7
29 2n6 197 sl 31 35 846 435 333 59 49 42
30 209 1R4 49 31 —————— 742 4n7 408 55 49 39
31 245 ——ee—- 47 an cmman- 690 ceeann 4672 ————— 45 38
TOTAL G754 9,161 3,008 1,083 883 22,146 18,682 13,008 44046 1,390 19444
MF AN 186 305 97,0 34,9 30,6 T14 673 420 135 44,8 46,6
MAX 3672 6672 172 4s 35 24570 1,130 720 4?25 58 65

MIN S3 184 47 30 29 36 404 320 55 34 29
AC-FT 11.410 18,170 5,970 2150 1,750 43,930 37.060 25,800 8,030 2,760 24860

CAL YR 1971 TOTAL 41,254 MFaN 113 MAX 4RS MIN 12 AC-FT 81.830
WTR YR 1972 TOTAL R1,490 MFAN 223 MAX 24520 MIN 21 AC=FT 1614600
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05062500 Wild Rice River at Twin Valley, Minn.

LOCATION.--Lat 47°16*00", long 96°14'40", in NE% sec.27, T.1l44 N., R.44 W., Norman County, on left bank 100 ft
:p:;lr:am from highway bridge, 0.8 mile northeast of village of Twin Valley, and 2 miles upstream from small
I ary.

DRAINAGE AREA.--888 sq mi.

PERIOD OF RECORD.--June 1909 to September 1917, July 1930 to current year. Monthly discharge only for some
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,008.16 £t above mean sea level, datum of 1929 (Corps of Eng-
ineers bench mark). June 1909 to September 1917, nonrecording gage at site a quarter of a mile downstream at
different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft downstream from
present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder 80 ft upstream from pre-
sent site at present datum.

AVERAGE DISCHARGE.--50 years, 169 cfs (122,400 acre-ft per year).

EXTREMES. ~-Current year: Maximum discharge, 2,220 cfs Mar. 21 (gage height, 9.66 ft, backwater from ice); maxi-
num gage height, 11.93 ft Mar. 20 (backwater from ice); minimum discharge, 39 cfs July 18; minimum gage
height, 1.47 £t Oct. 1.

Period of record: Maximum discharge, 9,200 cfs July 22, 1909 (gage height, 20.0 ft, site and datum then
in use), from rating curve extended above 3,300 cfs; minimum, 0.5 cfs Nov. 4, 1939.
REMARKS .-~Records fair. Flow slightly regulated by Rice Lake and many other small lakes above station.

REVISIONS (WATER YEARS) .--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocr NOV DEC JAN FES MAR APR MAY JUN JuL AUG SEP
| 3 57 633 212 90 65 57 564 942 670 84 93 71

2 208 752 190 90 64 58 579 906 630 78 80 71

3 286 194 174 89 62 59 630 s7s sT0 73 69 73

4 280 758 165 88 62 59 545 850 510 68 60 71

H 271 713 160 87 62 61 533 822 450 66 55 64

[} 233 648 155 86 61 63 567 811 400 66 66 58

7 200 555 150 83 60 65 622 808 370 63 83 S8

8 174 451 143 84 59 67 591 802 340 61 119 56

9 157 420 136 83 59 68 557 781 310 61 152 54
10 157 453 130 82 59 68 555 752 290 65 166 53
il 147 497 125 .13 59 67 STe 129 265 62 159 S0
12 133 516 122 80 58 65 646 706 245 66 149 &7
13 128 516 119 80 58 64 14390 703 230 68 137 53
14 116 524 117 79 58 66 1,770 T84 215 65 132 62
15 114 567 115 78 58 71 1,750 86l 200 56 130 66
16 117 569 112 44 58 100 L2740 889 192 49 129 65
17 628 560 110 76 57 250 1.670 850 184 43 17 62
18 1,010 552 108 75 57 750 1,520 794 174 40 113 61
19 1+110 533 105 T4 57 1,100 1,350 737 164 41 105 60
20 878 509 104 73 57 10480 Ly 260 690 157 53 96 59
21 703 431 103 T2 57 12760 1,210 648 153 T2 91 48
22 586 358 101 71 56 1,430 1170 620 145 79 95 (1]
23 509 312 99 70 56 1,030 1,200 586 L35 138 (1] 45
24 444 308 98 70 56 910 1e 270 557 126 207 -1 52
25 398 291 96 69 56 820 1,270 543 119 247 81 &7
26 371 295 95 68 56 750 10230 533 112 230 75 43
27 363 297 9% 68 56 680 14150 526 106 185 71 47
28 348 293 93 67 56 633 1,080 516 100 150 66 53
29 341 280 92 (14 56 596 1,030 540 97 170 65 51
30 343 264 91 66 weema- 588 984 600 92 150 64 48
31 478 mwaces 91 65 ssaasza 617 secces 660 Rl it 120 69 bat ]
TOTAL 11,268 14,629 3,805 24390 1,694 149452 31,007 22,419 72751 2,976 3,059 1,692
MEAN 364 488 123 T7.1 58.% 466 1:03% 723 258 96.0 98.7 56.4%
MAX 19110 194 212 90 65 1,760 Le770 942 670 247 166 73
MIN 57 2646 91 65 56 57T 533 516 92 40 55 43

AC-FT 22,390 29,020 74550 4+740 34360 284,670 651,500 44,470 15,370 59900 6,070 34360

CAL YR 1971 TOTAL 69,592 MEAN 191 MAX 1,110 MIN 20 AC-FT 138,000
WYR YR 1972 TOTVAL 117,162 MEAN 320 MAX 1.770 MIN 40 AC~-FT 232,400

NOTE.--No gage-height record Jan. 4 to Feb. 8.
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05064000 Wild Rice River at Hendrum, Minn.

LOCATION.--Lat 47°16'05", long 96°47'50", in SF% sec.19, T.144 N., R.48 W., Norman County, near center of span
on downstream side of highway bridge, 0.5 mile east of Hendrum and 4 miles upstream from mouth.

DRAINAGE AREA.--1,600 sq mi, approximately.

PERIOD OF RECORD.--March 1944 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 836.75 £t above mean sea level, datum of 1929
(levels by Corps of Engineers).

AVERAGE DISCHARGE.--28 years, 245 cfs (177,500 acre-ft per year).

EXTREMES,--Current year: Maximum discharge, 4,550 cfs Apr. 15 (gage height, 23.24 ft); maximum gage hei
- . ght
g:l;zo £t Mer. 22 (backwater from ice); minimm discharge, 54 cfs Sept. 24, 25; minimum gage height, 2.75 £t

in igféf}lg“ records Maximum discharge, 8,300 cfs Apr. 15, 1969 (gage height, 31.42 ft); no flow some days

REMARKS .--Records good except those for winter period, which are fair. Large part of high flow diverted into
Marsh River basin at overflow section 3.5 miles east of Ada. Another diversion into Marsh River basin,
formed 1.5 miles southeast of Ada, diverted water at all stages 1947-51, after which it was closed except
for small regulated flow diverted at same point. Amount of diversion not known.

REVISIONS (WATER YEARS) .—-WSP 1728: 1958,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY DCT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 89 14330 270 106 76 66 809 1,060 850 108 180 67

2 L44 1+550 250 104 75 66 745 1,000 817 105 152 T2

3 573 1,580 235 104 75 68 870 958 780 98 121 69

4 760 14500 225 102 75 70 960 924 710 9 108 67

5 668 1,270 215 102 74 73 884 888 613 84 96 67

6 534 1,100 210 100 T4 75 792 872 531 82 92 67

7 431 950 205 100 74 78 856 953 463 80 89 67

8 372 770 195 98 73 80 884 970 421 79 106 65

9 319 676 180 98 73 81 818 926 388 79 129 61
10 279 638 170 96 72 82 770 868 354 77 165 61
11 259 660 165 96 71 82 802 845 325 76 183 57
12 250 700 160 9% 71 81 14060 767 306 76 174 59
13 245 741 155 94 70 80 2,770 745 280 L)} 162 61
14 216 750 152 92 70 80 4,100 883 260 81 157 65
15 190 762 150 92 69 92 4,540 1,580 242 76 148 66
16 213 879 147 92 69 250 4,450 14670 223 72 138 64
17 319 852 145 90 69 570 49000 1,380 210 71 129 61
18 1,190 852 142 90 68 1,020 3,310 1,110 202 60 124 61
19 24400 821 140 90 68 1,750 2,600 970 194 59 118 61
20 2,750 789 138 88 67 2,350 1,970 857 l?a 89 112 61
21 2,610 660 135 88 67 2,890 1,620 782 187 78 108 59
22 1,820 594 133 86 67 3,320 1,470 718 177 162 128 55
23 1,150 475 130 86 67 3,300 1,420 682 171 150 112 55
24 894 430 126 84 66 2,800 1,510 665 155 483 108 54
25 751 390 122 82 66 2,450 1,630 654 138 475 9% 54
26 673 3715 118 82 66 2,200 14550 660 134 349 88 62
27 619 370 115 80 66 1,900 1,420 659 124 317 81 59
28 568 370 112 80 66 1,530 14300 629 118 215 76 66
29 544 365 110 78 66 192%3 1,190 645 118 288 73 (1]
30 530 315 108 76 ——————— 1,070 - 1,110 6TL 113 285 70 66
31 713  =meee- 108 76  ==e=e= 856 - =em=—- 763 ————e- 232 66 | wem=ee
TOTAL 23,064 234514 4,966 24826 2,030 304690 52,210 27,7154 9,852 4,708 34687 1,874
MEAN T44 784 160 91.2 70.0 990 1,740 895 328 152 119 62.5
MAX 2,750 1,580 270 106 76 34320 4¢540 1,670 877 483 183 T2
MIN 80 315 108 76 66 66 745 629 113 59 66 56

AC=FT 45,750 46,640 9,850 54610 49030 60,870 103,600 55,050 194540 94340 Te310 3720

CAL YR 1971 TOTAL 105,807 MEAN 290 MAX 2,750 MIN 28 AC=FT 209,900
WTR YR 1972 TOTAL 187,175 MEAN 511 MAX 4,540 MIN 54 AC-FT 3714300
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05064500 Red River of the North at Halstad, Minn.

LOCATION.--Lat 47921'10", long 96°50'50", on line between secs.24 and 25, T.145 N., R.49 W., Traill County, on
left bank on upstream side of highway bridge, 0.5 mile west of Halstad, 2.5 miles downstream from Wild Rice
River, and at mile 375.2.

DRAINAGE AREA.--21,800 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERIOD OF RECORD.--April 1936 to June 1937 (no winter records), April 1942 to September 1960 (spring and summer
months only), May 1961 to current year.

GAGE.--Water-stage recorder. Datum of gage is 826.65 ft above mean sea level. Prior to July 17, 1961, nonre-
cording gage at same site and datum.

AVERAGE DISCHARGE.--11 years, 1,867 cfs (1,353,000 acre-ft per year); median of yearly mean discharges, 1,760
cfs (1,280,000 acre-ft per year).

EXTREMES . —~Current year: Maximum discharge, 16,200 cfs Mar. 24 (gage height, 28.96 ft); minimum, 434 cfs Oct. 1
{(gage height, 3.27 ft).
Period of record: Maximum discharge, 35,700 cfs Apr. 18, 1969 (gage height, 38.29 ft):; minimum discharge
obgerved, 5.4 cfs Oct. 8, 9, 12-14, 1936.
Flood in 1897 reached a stage of about 38.5 ft.

REMARKS .~-Records good. Some regulation by many controlled lakes and reservoirs on tributaries. Records of
chemical analyses for the current year are published in Part 2 of Water Resources Data for North Dakota.

REVISIONS (WATER YEARS) .--WSP 1388: 1936, 1950, WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY oct NOV DEC JAN FEB MAR APR MAY JUN Jul AUG SEP
1 474 2,160 1,710 1,030 891 772 4,750 4,080 T.300 1,530 1,610 902

2 e3¢ 20650 1,020 1,030 902 783 4e600 40380 T4400 1,520 1,520 902

3 868 2:840 14450 14040 902 80% 40810 4,030 6,860 14490 1,450 853

4 14310 2,900 1.280 14040 890 812 Ssl60 3,730 6,160 1,450 1,370 31

H 1190 2,830 1,100 1,040 890 826 50300 3,470 $.270 1,400 1,270 790

6 1,030 2,570 1,120 1,020 890 834 $.500 3,340 4,550 1,350 1,190 780

? 933 1,910 1,150 14000 890 834 50600 3,350 4y 140 1,310 1,190 769

8 841 1,560 1,180 1,000 89y 834 SeT00 3,370 3,940 1,280 1,180 765

9 80} 1,520 1,200 1,000 883 82¢ Se000 3,320 3,780 1,250 1,150 758
10 7%8 1.470 1,230 1,000 864 819 S$.500 3,260 3,580 1,210 10140 ra7
11 T40 1,430 15220 1,000 887 816 54650 3,180 3,400 1,140 1,090 708
12 733 1,400 1,150 14010 841 823 6,300 3,100 3,260 1,080 1,090 (31
13 To04 1,350 1,040 10010 B23 B4y 10,000 3,100 3,130 1,040 1,080 664
14 654 1,800 990 1,010 812 891 12,900 3,630 29980 1,050 1,090 T00
15 635 1770 1,080 98e 801 1,020 13,900 5,250 20800 1,470 L0 682
16 593 10088 1,170 948 805 1,640 13,900 6,630 2,670 1,330 1,100 636
17 097 1,530 1,200 933 812 3,950 12,100 6,350 2,560 1,460 1,000 589
18 2,810 1,490 1,150 930 812 6,020 10,800 5,580 0470 1,520 1,010 559
19 42000 10420 1,130 935 808 8,970 9,600 4,920 2,410 1,540 967 550
20 4,520 1,400 1,110 920 808 10,600 8,550 4,%20 20360 1,590 93¢ 541
23 4,520 1,430 1,100 920 780 12,500 Teb20 4170 2,280 1,490 952 518
a2 3,910 1,510 1.140 920 TeS 15,500 6,630 3,800 24160 1,450 1,070 504
a3 20990 1,560 1,100 920 T2 15,100 6,180 3,860 2,120 1,810 1,140 527
au 20340 1,400 1,000 910 To2 15,700 6,000 4,840 2,040 1,860 1,040 §47
a3 1,980 14400 1,080 910 769 16,200 $+940 4,730 1,930 1,960 948 $59
26 10780 1,450 1,070 910 776 15,600 5,760 5,200 1,840 1,880 920 603
27 11640 1,580 1,060 900 780 14,200 5¢550 50300 1,730 1,830 940 eas
28 1:5%0 1,670 1,050 900 780 12,300 S.320 4,880 1,650 1,750 990 632
29 10470 1,750 1,000 900 769 9,900 $,120 4,720 1:590 1,790 74 (Y1)
30 10450 1,740 1,040 900 sowsne T:300 4930 5:650 1,560 1,810 93¢ 18
38 12870 semuse 1,020 89S oewses $,0600 seseew 6,600 ssonss 1.720 910 smeses
T07AL 49,077 53,130 36,000 29,853 26,015 184,416 215,070 136,400 99,9%0 45,700 34,393 200137
MEAN 1,602 1s771 1,464 963 [11] 5,949 76169 4,400 3,332 10476 16109 671
MAX 4,520 2,900 $,740 1,040 902 16,200 134900 6,630 74400 1,900 1,610 902

MIN 4%y 1,350 990 095 Tod 172 4,600 3,100 1,560 1,040 910 $04
ACeP? 98,530 105,400 71,380 59,210 47,030 365,800 4260600 270,500 198,300 90,760 08,220 39,940

tal YR $071 YOTAL 438,805 MEAN 1,202 MAX 5,400 MmIN 1BO  ACeFY B70,400
ATR YR 1972 TOTVAL 928,89% MEAN 2,538  MAX 16,200 MIN 474  ACeFY 1,042,000
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05067500 Marsh River near Shelly, Minn.

LOCATION.--Lat 47°24'45", long 96°45'50*, in NE%NWy sec.3, T.145 N., R.48 W., Normen County, near center of span
on downstream truss of bridge, 3.8 miles southeast of Shelly and 10 miles upstream from mouth.

DRAINAGE AREA,--151 sqg mi.
PERIOD OF RECORD.--March 1944 to current year. Monthly discharge only for March 1944, published in WSP 1308.
GAGE.--Nonrecording gage read once or twice daily and crest-stage gage.

sea level, datum of 1929 (levels by Corps of Engineers).
3.0 £t higher.

Datum of gage is 841.14 ft above mean
Prior to Oct. 1, 1965, nonrecording gage at datum

AVERAGE DISCHARGE.--28 years, 75.6 cfs (54,770 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 2,070 cfs Apr. 15 (gage height, 16.26 ft); no flow on many days.
Period of record: Maximum discharge, 4,660 cfs May 11, 1950 (gage heiyht, 21.96 ft, from floodmark,
present datum); no flow for many days most years.

REMARKS.--Records good. Large part of high flow of Wild Rice River diverted into Marsh River basin at overflow
section 3.5 miles east of Ada. Another diversion from Wild Rice River formed 1 mile southeast of Ada supple-
mented flow at all stages 1947-51, after which it was closed except for small regulated flow diverted at same
point for abatement of pollution from Ada sewage plant effluent.

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 9.8 81 14 1.2 0 103 51 17 | .10 3.7 80
2 50 131 14 1.2 o 114 “9 15 .10 2.8 «60
3 68 202 12 1.1 ° 118 45 12 ° 2.3 %0
4 38 199 11 1.1 0 107 3 11 o le4 .30
5 4s 153 10 1.0 ) 126 B 1 0 1.0 30
6 38 84 8.5 1.0 0 135 48 8.7 0 1.2 .10
7 26 % 7.0 «90 ° 116 55 7.7 0 1.1 [

8 1 66 6.0 .90 0 112 52 6.7 0 2.2 0
9 33 48 5.5 «80 0 98 52 6.2 0 3.1 [
10 3 41 5.0 .80 .10 109 45 5.3 o 40 «30
11 27 38 4a7 «70 .20 126 41 5.1 ° 4.5 .50
12 22 34 4ot «60 .50 245 38 4e8 0 443 «30
13 18 33 4l «60 .90 1,170 42 445 0 3.4 1.2
14 16 3 3.8 50 1.6 1,780 92 3.7 0 2.6 1.6
15 14 38 3.5 <50 8.0 1,830 213 3.3 0 2.0 1.8
16 16 49 3.0 .40 65 1,170 164 3.1 0 1e4 1.6
17 22 50 246 40 190 568 104 2.5 0 1.0 243
18 39 56 2.3 «30 270 316 7 2.2 0 2.2 2.0
19 165 55 2.1 <30 385 205 56 2.0 440 1.6 12
20 250 53 1.9 .20 610 149 46 2.0 12 2.6 .70
21 222 48 1.8 .20 1,010 116 38 1.7 24 2.3 60
22 185 4l 1.7 .20 960 100 35 1.6 30 4.0 <30
23 135 35 1.6 «20 790 102 28 1e2 21 4.5 .10
24 9% 30 1.5 .10 1,220 132 27 +90 18 2.5 0
25 69 27 1.5 .10 1,460 133 24 .70 13 3.3 °
53 2s 1.4 .10 14250 96 24 «60 9.3 4.3 .10
53 4% 24 le4 .10 720 78 22 «50 8.2 2.0 .10
28 36 22 1.4 0 363 68 20 .20 6.7 L4 .10

29 30 19 1.3 o 225 61 35 .10 6et 1.0 .10

30 29 17 1.3 0 e 185 55 19 .10 5.8 <70 .20
31 38 —————- 1.3 o ———— 142 =m———- 19  ———- 4eS lek  ——m—-

TOTAL 1,881.8 1,807 141.6  15.50 0 94856430 99640 1o641 141,40 163,10 75,20  17.60

MEAN ' 60.7 ;0‘2 4.57 «50 b 318 321 52.9 4.T7T1 5.26 243 «59

MAX 250 202 14 1.2 0 1,460 1,830 213 17 30 445 2.3

MIN 9.8 17 1.3 0 e 0 55 19 .10 0 .70 0

AC-FT 3,730 3,580 281 3l 0 19,550 19,120 3,250 280 324 149 35

CAL YR 1971 TOTAL 8,564.6D MEAN 23.5 MAX 580 MIN O AC-FT 16,990

WTR YR 1972 TOTAL 25,380.50 MEAN 69.3 MAX 1,830 MIN O AC-FT 50,340



RED RIVER OF THE NORTH BASIN 55
05069000 Sandhill River at Climax, Minn.

LOCATION.--Lat 47°36°'43", long 96°48'52%, in NEMNE) sec.30, T.148 N., R.48 W., Polk County, near center of span
on downstream side of bridge on U.S. Highway 75 in Climax and 3.7 miles upstream from mouth.

PERIOD OF RECORD.--March 1943 to current year (winter records incomplete in some years). Monthly discharge only
for some periods, published in WSP 1308 and 1728.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 820.10 £t above mean gsea level, datum of 1929
geylglztb{i:::pa of BEngineers). Prior to Oct. 1, 1966, nonrecording gage at site 3.2 miles upstream at datum
. .

AVERAGE DISCHARGE.--26 years (1946-72), 69.5 cfas (50,350 acre-ft per year).

EXTREMES,--Current years Maximum discharge, 2,160 cfs Apr. 13 (gage height, 14.03 ft); maximum gage height,
2}.,:5 ft Mar. 25 (backwater from ice) s minimum discharge, 14 cfas Sept. 4, 5, 6; minimum gage height, 4.8l ft
Period of records Maximum discharge, 4,560 cfs Apr. 14, 1965. (gage height, 17.81 ft, site and datum then
in use) 5 maximum gage height, 28.32 ft Apr. 17, 1969 (from floodmark, backwater from Red River of the North)
minimam discharge not determined.

REMARKS.-~-Records good except those for winter periods, which are fair.
REVISIONS (WATER YEARS) .--WSP 1388: 1943(M), 1944, 1947(M). WSP 1728: 1951(M), 1960 (Average discharge).

DISCHARGE, IN CUBIC FEET PER SECONDy WATER-YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocrY NOV DEC JAN FEB MAR APR MAY JUN JuL AuG SEP
1 215 279 93 31 21 19 395 261 91 27 47 17
2 412 316 88 31 20 19 370 240 87 27 50 16
3 296 345 83 31 20 19 365 225 84 26 50 15
4 212 369 80 31 20 19 350 214 17 25 48 14
5 200 348 T4 30 20 19 340 203 72 24 46 14
6 193 258 70 30 20 19 340 217 68 24 47 14
7 180 240 [ 1] 30 20 19 345 207 62 23 45 16
8 179 230 61 30 20 19 350 200 60 22 44 18
9 77 220 58 29 20 19 365 193 58 22 41 17
10 169 220 54 29 20 19 380 183 60 .23 38 16
11 158 217 50 28 20 20 394 168 49 22 38 15
12 142 214 48 28 19 22 165 166 45 19 28 17
13 123 212 45 27 19 34 1,710 175 51 20 38 26
14 95 211 43 27 19 53 2,090 203 45 20 38 30
15 84 211 42 26 19 86 10860 224 42 19 35 21
16 78 211 40 25 19 175 1,710 208 39 18 33 19
17 120 214 39 25 19 280 1,810 19 40 16 31 18
18 252 218 38 25 19 320 19460 182 40 18 30 16
19 314 214 a7 24 18 290 1,120 166 41 21 27 16
20 296 205 36 24 18 350 851 156 41 28° 26 16
21 306 197 36 23 18 430 593 147 37 37 26 15
22 327 175 35 23 18 410 484 135 38 31 27 15
23 339 153 35 22 18 600 487 128 34 31 26 15
2% 343 140 34 22 18 150 494 120 33 30 24 16
25 350 130 33 22 18 1,210 424 116 32 30 23 16
26 310 120 33 22 18 1,250 383 113 31 37 22 17
27 264 110 33 21 18 1,000 356 107 32 49 21 18
28 196 105 32 21 19 820 331 105 32 54 20 19
29 196 100 32 21 19 660 297 103 29 53 20 19
30 184 97 32 21 500 279 100 27 52 20 21
31 218 e 32 21 ———— 425  —=———— 93 —— 51 17 —emee-
TOTAL 69928 64279 1,511 800 554 9. 875 21,4498 54254 10477 899 1,03¢ 522
MEAN 223 209 48.7 25.8 19.1 319 717 169 49.2 29.0 33.4 17.4
MAX 412 369 93 31 21 1,250 2,090 261 91 54 \ 50 30
MIN 78 97 32 21 %} 19 279 93 27 16 ‘17 14

AC-FT 13,740 124450 3,000 14590 1,100 19,550 42,640 10+420 2,930 1,780 2,050 10040

CAL YR 1971 TOTAL 31,972.1 MEAN 87.6 MAX 1,400 MIN 7.l AC-FT 63,420
WTR YR 1972 TOTAL 56,633.0 MEAN 155 MAX 2,090 MIN 14 AC-FT 112,300



56 RED RIVER OF THE NORTH BASIN
05074000 Lower Red Lake near Red Lake, Minn.

LOCATION,.--Lat 47°57'27", long 95°16'34", in Nwg sec.28, T.152 N., R.36 W., Clearwater County, on left bank just
upstream from dam at outlet, 13 miles northwest of village of Red Lake.

DRAINAGE AREA.--1,950 sq mi, approximately.

PERIOD OF RECORD.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933 to current year (pub-
lished as Red Lake near Red Lake 1933-40) ¢ records on Upper Red Lake published as Red Lake at Waskish, April
1930 to September 1933, all in reports of Geclogical -Survey. October 1921 to September 1929 gage heights at
Redby and on Upper Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

GAGE.--Water-stage recorder. Datum of gage is 1,169.00 ft above mean sea level, adjustment of 1912 (levels by

Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at same site and datum. Staff gages at Waskish
and Redby at datum 69.00 ft lower.

EXTREMES.--Current year:s Maximum gage height, 6.33 ft May 25 (affected by wind action); maximum daily, 6.19 ft
May 29; minimum daily, 4.60 £t Oct. 4, 14.
Period of record:s Maximum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 £t Nov. 20, 1936.
REMARKS,~~Water level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1971 TO SEPTEMBER 1972

QOct. June 30 .ecoaccarcss 5.42
Nov.

Dec. .

Jan. 31 c.ceecececss 5.23 cecccssseses 5.86 Sept.30 s.ccvceceass 5.01

NOTE.--Mean daily gage heights are available.



RED RIVER OF THE NORTH BASIN 57
05074500 Red Lake River near Red Lake, Minn.

LOCATION.--Lat 47°57'27"%, long 95°16'35", in NW4 sec.28, T.152 N., R.36 W., Clearwater County, on left bank 50
ft downstream from dam at outlet of Lower Red Lake and 13 miles northwest of village of Red Lake.

DRAINAGE AREA.-~1,950 sq mi, approximately.
PERIOD OF RECORD.--May 1933 to current year. Monthly discharge only for May 1933, published in WSP 1308.

GAGE.~-Water-stage recorder. Datum of gage is 1,167.00 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). Prior to Sept. 7, 1934, nonrecording gage at site 50 £t upstream at datum 2.00 £t
higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at datum 2.00 £t higher.

AVERAGE DISCHARGE.--39 years, 464 cfs (336,200 acre-ft per year).

EXTREMES.--Current years Maximum daily discharge, 1,220 cfs May 177 maximum gage height, 7.43 ft July 10
(affected by backwater from aquatic vegetation, and by wind action); minimum discharge, 155 cfs Nov. 7
mininum gage height, 2.36 £t Oct. 30.

Period of record: Maximum discharge, 3,600 cfs June 25, 1950 (gage height, 11.19 ft, affected by seiches

a:dtbackwater from aquatic vegetation, present datum), from rating curve extended above 1,400 cfs; no flow
a imes.

REMARKS,~~Records fair. Flow completély regulated by outlet dam on Lower Red Lake.

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBFR 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL auG SEP
1 221 165 455 755 822 84S 553 738 14180 927 819 1,030

2 196 174 455 755 820 85¢ 546 759 1,160 923 815 1,040

3 191 178 550 758 820 855 556 782 1,130 919 819 1,020

4 187 160 600 762 820 860 560 759 1,100 896 808 1,000

S 193 160 5%0 765 820 865 539 748 1,090 878 826 992

6 202 158 580 765 820 870 529 745 1,070 867 893 1.020

7 203 155 585 765 820 880 529 727 1,050 848 870 1,020

8 189 158 670 770 822 890 539 741 19030 837 900 1,020

9 186 165 675 778 822 895 550 698 992 826 885 1,020
10 184 180 685 780 822 890 574 606 988 830 885 1,010
11 179 519 790 782 82s 885 564 598 980 837 889 1,020
12 174 So2 820 785 82s 860 553 606 965 808 889 1,040
13 170 461 810 795 825 810 384 616 946 709 893 1,060
14 174 445 800 815 828 760 193 616 927 578 923 1,020
15 167 451 79% 830 830 730 211 623 911 532 911 1,030
16 157 s12 790 840 830 670 235 896 904 495 949 1,020
17 174 498 785 845 830 532 203 1,220 896 485 984 1,030
18 177 464 780 848 828 525 198 1,140 885 491 992 992
19 184 478 778 852 828 532 202 968 867 505 1,000 874
20 170 475 175 85s 830 S36 205 949 856 525 15010 844
21 165 472 175 855 830 560 254 938 852 532 1,020 819
22 162 470 770 855 832 S39 198 930 852 539 1,040 800
23 157 470 768 852 835 539 184 934 848 539 1,070 200
264 158 465 765 850 835 532 184 938 848 556 1,070 808
25 158 460 T60 845 835 550 360 949 852 S74 1,060 808
26 162 460 757 840 837 539 770 957 852 634 1,060 815
27 165 458 755 83s 840 519 756 1,000 852 127 1,050 808
28 165 456 750 832 840 567 748 1,120 848 756 1,050 819
29 160 455 750 830 842 570 745 1,180 900 774 1,060 815
30 157 455 752 830 mmmme- 570 745 1,200 927 793 1,040 808
31 191 D atatatnid 752 825 cmmee- 578 eeeeee 15180 =omce- 804 14030 tatataintd
TOTAL Ss478 11,076 224119 255146 24,013 21,603 13,364 264861 28,558 214946 29,510 28,202
MEAN 177 369 714 811 828 697 445 866 952 708 952 940
MAX 221 519 820 855 842 895 770 14220 1,180 927 1,070 1,060
MIN 157 185 455 755 820 519 184 598 848 485 808 800

AC=FT 10,870 219970 43,870 49,880 474630 42,850 26,510 53,280 569640 434530 58,530 554940

CAL YR 1971 TOTVAL 212,343 MEAN 582  MAX 889 MIN 94 AC-FT 421,200
WTR YR 1972 TOTAL 257,874 MEAN 705 MAX 1,220 MIN 155  AC=FT 511,500



58 RED RIVER OF THE NORTH BASIN
05075000 Red Lake River at High Landing, near Goodridge, Minn.

LOCATION.—-Lat 48°02°'34%, long 95°48'28%, on line between secs. 28 and 29, T.153 N,, R.40 W., Pennington County,
on left bank 50 £t upstream from highway bridge at High Landing, 7 miles south of Goodridge and 33 miles up-
stream from Thief River.

DRAINAGE AREA.--2,300 sq mi, approximately.

PERIOD OF RECORD.--September 1929 to current year. Prior to October 1930, published as "at Kratka".

GAGE.--Water-stage recorder. Datum of gage is 1,141.57 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). See WSP 1308 or 1738 for history of changes prior to Oct. 1, 1949.

AVERAGE DISCHARGE.--43 years, 501 cfs (363,000 acre-ft per year).
EXTREMES.--Current year: Maximum discharge, 1,580 cfs May 29 (gage height, 8.75 ft); maximum gage height, 8.90
ft Mar. 27 (backwater from ice); minimum discharge, 313 cfs Oct. 16 (gage height, 3.66 ft).
Period of record: Maximum discharge, 3,720 cfs May 11, 1950 (gage height, 13.42 ft); no flow during in-
frequent periods in 1931-34, 1936-37.

REMARKS.--Records good except those for winter period, which are fair. Flow regulated by outlet dam on Lower
Red Lake.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTCBER 1971 TC SEPTEMBER 1972

Day ocT NQV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 552 957 580 g18 880 930 810 1,130 14360 807 831 1.250

2 652 917 578 820 875 932 800 141C0 1,290 819 836 1,250

3 659 864 575 820 812 935 790 1.090 1,250 833 848 1,250

4 601 821 650 820 a1c 935 170 1,080 1+210 838 850 19260

5 562 768 680 B1S 87¢C 938 740 1,070 1s20¢C 833 855 1,230

6 519 640 710 815 865 940 725 1,060 1,18C | 8l9 924 1,230

7 478 580 730G 815 865 945 710 1,050 1,160 ' 819 1,040 1,250

8 439 560 750 810 81¢C 950 687 1,040 14150 812 1,180 14240
9 426 565 760 810 870 955 648 1,030 1.14C 804 1,240 1,230
10 406 580 77¢ 815 87¢C 360 652 967 1,140 192 1,220 1,240
11 389 65C 750 81s 872 960 748 886 1,130 800 1,190 14230
12 374 800 735 820 215 970 914 872 1,110 807 1,170 1,230
13 360 910 770 825 880 980 14 400 882 1,06C 800 1,130 1,280
14 342 850 785 830 eso 985 1,330 946 1,050 195 1,100 1,310
15 327 8C0o 780 830 855 990 1,300 972 1,030 764 1,090 1310
16 318 840 175 830 $C5 995 1,460 942 1,010 714 1,080 1,290
17 424 850 T70 4230 910 S40 1+,400 1,060 1.C20 667 14070 1260
18 750 810 765 830 910 750 1,210 1,310 1,060 619 1,080 1,250
19 147 750 765 840 S15 700 1,120 1.390 1,060 663 1,090 19240
20 669 670 760 850 920 780 1,110 14270 1404C 848 1,110 1,220
21 £09 650 76C 850 52¢C 830 1+090 1.180 1.020 826 1,120 1,100
22 557 640 758 870 920 850 1,070 14140 1,00C 807 1.140 1,020
23 519 €32 755 880 920 870 1,030 1,100 982 804 1,170 1,000
24 493 625 755 885 S28 asa 991 1.08&0 S56 780 1,190 1000
25 474 620 76C 838 925 900 965 1,120 929 767 1,210 985
26 458 615 770 890 $25 905 1,060 1+150 898 7 1,220 993
27 452 605 775 890 $28 910 14290 1,150 867 755 1,230 $97
28 450 600 785 ges 28 865 1,280 1,230 848 764 1230 1,010
29 445 592 795 885 930 860 1y 240 1,500 833 776 1,250 991
30 484 585 81cC 885 —————— 840 1,180 14550 812 800 14260 984
31 934 ————— 815 880  ==—-—— 8§25  =—=e-- 1+4€0 —————— 819 1,260 ——————
TaT AL 15.872 214346 22,97¢ 264 149 26, CCC 28,045 304520 34,807 3L.795 249308 34,214 35,110
MFAN 512 712 741 844 897 905 1,017 14123 1406C 784 14104 1,170
Max 934 957 815 89¢ 930 995 1,460 1+550 14360 848 14260 1,310
MTN 318 560 575 a1o ges 700 648 872 812 619 831 984

AC-FT 31,480 424340 45457C 51870 51,570 55,620 604540 69,040 63,07C 48,210 67,860 69,64C

CAL YR 1871 TNTAL 262,554 MEAN T19 MAX 1,51C MIN 278 AC-FT 520,800
WTR YR 1672 TOTAL 331,142 MEAN 905 MAX 14550 MIN 318 AC-FT 656,800



RED RIVER OF THE NORTH BASIN 59
05076000 Thief River near Thief River Falls, Minn.

LOCATION.--Lat 48°11'08", long 96°10°'11", in NWiSWy sec.3, T.154 N., R.43 W., Marshall County, on right bank 0.2
miles upstream from highway bridge, 5 miles north of city of Thief River Falls, 7 miles upstream from mouth,
and 9 miles downstream from Mud Lake National Wild Life Refuge.

DRAINAGE AREA.--959 sq mi.

PERIOD OF RECORD.--July 1909 to September 1917, April 1920 to September 1921, October 1922 to September 1924,
October 1928 to current year. Monthly discharge only for some periods, annual maximums for water years 1919,
1922, 1925, 1926, published in WSP 1308.

GAGE.--Water-~stage recorder and control of grouted boulders. Datum of gage is 1,112.33 £t above mean sea level,
datum of 1929 (levels by Minnesota Highway Department). Prior to May 4, 1939, nonrecording gages at same
site and datum.

AVERAGE DISCHARGE.--55 years, 155 cfs (112,300 acre-ft per year).

EXTREMES .--Current year: Maximum discharge, 2,340 cfs Apr. 18 (gage height, 11.73 f£t, from graph based on
gage readings):; maximum gage height, 15.36 £t Apr. 15 (backwater from ice); minimum discharge., 0.48 cfs Sept.
24, (gage height, 4.04 ft).
Period of record: Maximum discharge, 5,610 cfs May 13, 1950 (gage height, 17.38 ft); no flow at times in
some years.

REMARKS.--Records good except those for period of no gage-height record and those for winter period, which are
fair. Some regulation by Thief and Mud Lakes.

wasmz:i) (WATER YEARS) .--WSP 925: Drainage area. WSP 1308: 1917(M), 1924(M), 1929(M), 1931-33(M), 1935(M),
1937(M) .

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 268 1,050 40 b4ols 1.9 1.6 235 1,330 299 2.4 5.8 9.3
2 461 15160 36 4.2 1.9 1.7 225 15290 122 1.6 bots S.1
3 S48 19250 33 4.0 1.9 1.8 220 1,260 77 1.4 4.3 5.0
4 608 1,130 3 3.8 1.8 2.1 215 1,150 61 .93 401 3.2
S 558 15130 29 3.6 1.8 2.4 215 762 39 75 3.6 1.2
6 486 15290 27 3.5 1.8 2.8 215 685 30 «70 ] 1.3
7 430 2,100 24 3.4 1.8 3.2 220 671 24 1.3 4.9 141
8 387 2,310 23 3.2 1.8 3.6 230 657 19 2.1 6.9 3.0
9 366 29200 22 3.1 1.8 3.8 245 431 15 1.3 5.2 3.6
10 347 10970 21 2.9 1.8 4,2 280 295 11 1.2 4.6 2.4
11 326 15670 20 2.8 1.8 4.7 380 194 8.3 .92 5.1 1.6
12 310 906 18 2.7 1.8 5.5 550 199 7.1 3.9 S.4 1.5
13 296 806 17 2.6 1.8 6.6 900 207 746 11 Se4 2.8
14 279 687 16 2.5 1.8 7.6 15290 230 8.1 7.2 4.8 3.4
1S 270 761 16 2.5 1.8 9.2 14760 262 S.8 Sel 4,0 3.1
16 262 775 15 2.4 1.7 13 2,050 255 9.1 2.9 3.1 1.7
17 3713 700 14 2.4 1.7 20 25250 238 13 2.5 3.2 1.2
18 676 649 13 2.3 1.7 35 24320 222 13 243 3.4 1.6
19 900 592 13 2.3 1.7 60 2,280 208 64 3.5 2.3 1.9
20 850 499 12 2.3 1.7 100 2,070 198 643 10 2.0 2.5
21 740 440 11 2.3 1.7 180 1,790 192 615 11 2.7 1.8
22 646 365 10 2.2 1.7 2715 1,800 202 291 33 249 1.1
23 564 290 9.0 2.2 1.6 450 1,780 352 146 49 11 .68
24 S06 225 8.0 2.2 1.6 610 1,720 367 23 40 11 «60
25 470 170 7.2 2.1 1.6 670 1,670 375 10 a3 9.0 K14
26 439 130 6.5 2.1 1.6 660 1,570 384 7.0 25 6.8 «58
27 408 100 640 2.1 1.6 580 1,490 381 6.6 20 Set 1.5
28 353 73 5.5 2.0 1.6 420 14470 377 S.4 17 442 2.7
29 324 54 5.2 2.0 1.6 370 14430 400 4.6 14 3.4 2.4
30 332 46 4,8 2.0 wmeom—e 305 1,370 459 3.3 11 3.3 2.9
3 759 ememme- 4.6 1.9 ~==ee= 265 ————— 445  emeea- 8.7 11 ——————
TOTAL 14,542 25,328 517.8 8440 S0e4 Se073.8 349240 144678 2,587.9 324.70 157.2 71.33
MEAN 469 844 1647 2.7 1.74 164 1,141 473 86,3 10,5 5,07 2.38
MAX 900 24310 40 4.4 1.9 670 24320 1,330 643 49 11 9.3
MIN 262 46 4.6 1.9 1.6 1.6 215 192 3.3 «70 240 .57
AC=FT 28,840 S0+240 1,030 167 100 10,060 67,920 29,110 5,130 644 312 141

CAL YR 1971 TOTAL 58,556.64 MEAN 160 MAX 29310 MIN .10 AC-FT 116,100
WTR YR 1972 TOTAL 979655.13 MEAN 267 MAX 2,320 MIN 57 AC=~FT 193,700

NOTE.--No gage-height record Jan. 21 to Mar. 21.



60 RED RIVER OF THE NORTH BASIN
05077700 Ruffy Brook near Gonvick, Minn.

LOCATION.--Lat 47°44'50", long 95°24'45", on line between secs. 5 and 8, T.149 N., R.37 W., Clearwater County,

gg dgw;stream side of bridge on County Highway 17, 4 miles upstream from mouth, and 4.8 miles east of
nvick.

DRAINAGE AREA.--45.2 sq mi.

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily figures for Apr. 1, 1960, to June 30, 1960,
published in WSP 1913.

GAGE, --Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1, 22‘7‘.93 £t above mean sea

level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference point at same
site and datum.

AVERAGE DISCHARGE.--12 years, 14.6 cfs (10,580 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 237 cfs Apr. 17 (gage height, 4.87 ft, from graph based on gage
readings) ; maximum gage height, 6.00 £t Mar. 23 (from graph based on gage readings, backwater from ice);
minimum discharge, 0.8 cfs Sept. 21, 22.

Period of record: Maximum discharge, 453 cfs Mar. 30, 1967 (gage height, 6.35 ft, from graph based on
gage readings); maximum gage height, 6.62 ft Apr. 9, 1969 (from graph based on gage readings, backwater from
ice); no flow Feb. 20 to Mar. 6, 1968.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE s IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
i 31 83 9.8 T.1 5.9 3.5 28 25 33 ! 2.4 4.8 2.4
2 33 75 9.5 7.1 5.8 3.3 29 31 33 2.2 3.4 22
3 21 69 9.4 7.1 5.7 3.2 29 27 34 3.0 3.4 1.8
4 14 59 942 Tel1 5.6 3.1 31 24 28 2.4 3.2 1.8
5 11 50 el 7.0 5.6 3.0 30 30 23 2.6 2.6 1.8
6 9.6 42 9.0 7.0 5.5 3.0 31 42 17 2.2 15 244
7 9.6 35 849 7.0 5.4 3.0 33 39 8.5 244 15 2.4
8 9.6 28 8.8 6.9 5.4 3.0 34 35 7.6 2.4 36 2.2
S 9.9 217 8.7 6.8 563 3.0 36 35 6.6 2.2 26 244
10 9.3 25 8.6 6.8 5.2 2.8 37 32 59 3.2 24 2.6
11 7.9 24 8e5 6.7 5.2 246 44 23 5.2 244 21 3.2
12 7.1 22 8.5 67 5.1 2.5 68 21 4.1 2.0 17 2.8
13 6.4 21 8e4 6.6 5.0 2.5 90 42 4.l 1.8 13 5.7
14 59 26 8.3 6.6 5.0 3.2 130 64 9.0 2.2 10 5.4
15 5.7 34 8.3 6.6 4.9 5.0 L66 45 S.4 1.8 T4 3.7
16 B.2 31 8.2 6.6 4.8 11 211 40 4e3 le4 So4 2,8
17 139 32 8.l 6e6 4.7 19 195 33 4.8 1.4 4.8 2.8
18 99 33 8a1 6.5 4.6 23 158 28 9.0 2.0 4ol le6
19 85 31 B.0 6.5 4.5 27 135 20 7.6 3.7 45 1.0
20 75 29 7.9 . 645 4ot 31 108 18 5.2 6.9 3.9 1.2
21 68 25 7.8 6.5 4¢3 34 93 12 4.1 S.4 6.2 <80
22 56 22 T.7 6.5 4.2 37 83 10 4ol 51 5.7 «80
23 43 21 7.6 6ot 4el 40 83 9.6 2.8 123 4.3 1.0
24 34 20 7.5 6ol 4.0 42 12 14 2.2 50 3.2 1.2
25 27 18 7.5 64 3.9 43 61 27 2.0 25 3.0 5.9
26 23 14 75 6.3 3.8 44 54 22 1.8 16 3.2 2.8
27 22 13 1.4 6.3 3.7 39 47 19 2.0 14 2.4 2.4
28 21 11 7.3 6.2 3.6 32 40 25 3.7 9.9 1.8 3.2
29 18 11 7.3 6.1 3.6 28 35 52 3.9 8.8 l.4 3.0
30 4% 10 7.2 6l ———= 27 31 45 3.0 7.1 le4 2.8
31 121 ———— 7.1 6.0 - 217 ——— 40 - 5.2 2.6

TGTAL  1,074.2 941 255 2 205.0 138.8 55047 24222 927.6 284.9 366.0 259.17 76.10

MEAN 34.7 314 8.23 6.6L 4.79 17.8 T4.1 29.9 9.50 11.8 8.38 2454

MAX 139 83 9.8 Tel 5.9 44 211 64 34 123 36 5.9

MIN 5«7 10 7.1 6.0 3.6 2.5 28 9.6 1.8 le4 le4 «80

AC-FT 29130 1,870 506 407 2715 1,090 44410 14840 565 726 515 151

CAL YR 1971 TOTAL 5,103.60 MEAN 14.0 MAX 165 MIN 1.0 AC-FT 10,120
WTR YR 1972 TOTAL 7,301.20 MEAN 19.9 MAX 211 MIN .80 AC-FT 14,480

PEAK DISCHARGE (BASE, 65 CFS) ,
DATE TIME G.HT. DISCHARGE DATE TIME G.HT. DISCHARGE ‘

10-17 0300 4.18 186 4-17 0100 4.87 237
10-31 0200 3.75 154 7-23 0700 3.78 153



RED RIVER OF THE NORTH BASIN 61
05078000 Clearwater River at Plummer, Minn.

LOCATION.--Lat 47°55'24%, long 96°02'46", in SEgSwy sec.4, T.1l51 N., R.42 W., Red Lake County, on right bank
200 ft downatream from Soo Line Railroad bridge, 300 ft downstream from bridge on U.S. Highway 59, 0.9 mile
northwest of railroad depot in Plummer, and 8 miles upstream from Hill River.

DRAINAGE AREA.--512 sq mi.

PERIOD OF RECORD.--April 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,099.12 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). Prior to Nov. 10, 1939, nonrecording gage at site 100 ft upstream at same datum.

AVERAGE DISCHARGE.--33 years, 178 cfs (129,000 acre-ft per year).
EXTREMES,~~Current year: Maximum discharge, 2,550 cfs Apr. 16 (gage height, 10.33 ft); maximum gage height,
10.93 £t Apr. 15 (backwater from ice) s minimum discharge, 39 cfs July 9 (gage height, 2.51 ft).
Period of record: Maximum discharge, 3,640 cfs June 9, 1962 (gage height, 11.90 ft); maximum gage height,
12,31 £t Apr. 10, 1969 (backwater from ice); minimum discharge, 7.9 cfs July 8, 1940.

REMARKS.-~Records good except those for winter periods, which are fair.

DISCHARGEs IN CUBIC FEET PER SFCOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY oct NOV DEC JAN FEB MAR APR _May JUN JuL AUG SEP
1’ 477 1,110 188 65 76 66 340 578 als 78 144 85

2 740 1,220 185 65 5 65 330 522 367 59 132 89

3 802 1,130 180 64 5 65 325 500 344 53 124 86

4 642 1,020 172 64 75 66 320 459 308 66 129 78

5 474 880 160 64 15 61 315 423 277 68 127 73

6 3717 654 150 64 75 67 305 435 225 66 150 73

7 312 487 137 64 s 68 300 469 , 183 62 214 72
8 212 420 127 64 76 68 290 465 146 46 268 78

9 243 360 115 63 17 68 285 402 131 42 317 74
10 222 380 105 63 19 61 290 356 112 53 329 69
11 201 390 100 63 83 66 390 326 95 58 204 66
12 181 395 97 63 s 66 600 334 90 60 286 74
13 171 421 94 63 8s 66 1,050 328 8s 54 296 93
14 165 449 90 63 84 66 1,850 482 80 50 285 148
15 158 591 86 64 €2 61 2,200 624 111 49 258 - 158
16 149 612 84 64 80 68 2,330 574 109 62 268 145
17 278 553 82 65 78 T6 1.930 521 96 75 248 130
18 760 507 80 66 76 8% 1,710 458 92 73 227 107
19 983 415 18 &8 74 120 1+550 416 93 76 211 %
20 1130 443 17 71 7 220 1,460 372 106 197 220 88
21 974 396 76 12 7¢ 330 14360 336 98 206 187 77
22 156 125 14 73 69 380 1,270 319 89 167 183 76
23 620 280 73 7% 8 430 1,170 3l 12 177 188 71
24 553 255 72 74 68 470 1.120 213 63 322 162 66
25 491 240 71 75 67 530 1,040 254 74 352 155 63
26 442 230 70 76 €7 60C 948 302 85 256 136 66
27 416 215 69 76 66 570 844 101 8s 205 122 &4
28 405 205 68 77 €6 510 768 295 58 179 110 70
2 364 198 67 7 66 440 689 577 53 172 102 69
30 388 192 66 f Y — 400 623 699 75 163 95 10
31 F ) F— 66 76 —m——— 360 =—m=me—- 540  wm—e——— 147 88  —mw———
TOTAL 14,977 15,103 3,159 2,116 2,162 6+587 28,002 13,251 4,225 3,693 6,066 2,574
MEAN 483 503 102 68.3 Té.6 212 933 427 141 119 196 85.8
MAX 1,130 1,220 188 7 85 600 2,330 699 415 352 329 158
MIN 149 192 66 63 86 65 285 254 53 42 88 63

AC=FT 29710 294960 64270 4,200 44290 13,070 554 54C 26,4280 8,38C T+330 124030 Se110

CAL YR 1971 TOTAL 69,777 MEAN 1S1 MAX 14390 MIN 4G AC-FT 138,400
WTR YR 1972 TOTAL 101,915 MEAN 278 MaX 2,330 VIN 42 AC-FT 2024100

PEAK DISCHARGE (BASE, 500 CFS)

DATE TIME G.HT DISCHARGE DATE TIME G.HT  DISCHARGE
10-3 1000 6.39 816 3-26 0330 8.16 612
10-20 0800 7.53 1,150 4-16 0130 10.33 2,550
11-2 0400 7.84 1,250 5-15 1030 5.60 635

11-16 0130 5.75 622 5-30 0500 5.94 724



62 RED RIVER OF THE NORTH BASIN
05078230 Lost River at Oklee, Minn.

LOCATION.--Lat 47°50'35%, long 95°51'30", on west edge of sec.l, T.150 N., R.41 W., Red
. . . . . Lake Count -
stream side of bridge on State Highway 222 at northwest edgelof Oklee,llz miles'upstre:m frm‘;n ng\’xtgn down

DRAINAGE AREA.--266 sq mi.

PERIOD OF RECORD.--April 1960 to current year. Monthly and :
ublished in wep Bil3. b'( Yy a daily figures for Apr. 1, 1960 to June 30, 1966,
GAGE.--Nonrecording gage read once or twice daily and crest-sta ‘
- ge dgage. Datum of ga is 1,126.94 £t abo
sea level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9? {60, reference po:nt:ea’:ean

g?l(l,lg tt}eu;;eg?tum 8.00 ft higher. Sept. 9, 1960, to Sept. 30, 1964, nonrecording 'gage at same site at datum

AVERAGE DISCHARGE.--12 years, 8l.5 cfs (59,050 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 2,070 cfs A
. pr. 15 (gage height, 13.98 ft, backwat
minét;u:;ogaiéy dlscgarg’eé 5.6 cg J;xlly 15; minimum gage height, g.70 fg Jtllly 15, 18: € or from lce)s
of record: ximum discharge, 3,210 cfs Apr. 11, 1969 (gage height, 14.91 ft,
£low Feb. 16 to Mar. 21, 1963, Feb. 15 to Mar. 2, 1964. geg g ! from floodmark) s no

Maximum stage known since at least 1897, 18.39 ft Apr.
charoximim stage kn R pr. 21, 1950 (present datum), from floodmarks (dis-

REMARKS.--Records fair.

DISCHARGE, IN CJBIC FEET PER SECOND, WATER YEAR JCTOBER 1971 TD SEPTEMBER 1972
JAY acr NOV DEC JAN FEB MAR AR MAY JUN JuL AUG SEP
1 1,520 860 60 15 10 8.7 145 189 151 16 19 16
2 1,510 170 57 15 10 8.7 155 178 138" 1L 28 16
3 1,100 650 54 14 10 8.7 155 167 125 7.0 22 16
4 943 500 51 L4 10 8.7 L55 163 110 6.6 19 16
5 712 320 48 14 10 8.8 145 163 85 13 16 14
6 593 240 46 13 9.8 9.0 140 193 64 9.3 L4 22
7 490 180 44 13 9.8 9.0 132 187 49 11 26 16
8 404 150 42 13 9.6 9.0 120 18l 40 9.1 67 14
9 346 145 40 13 9.6 9.2 115 176 31 11 68 17
1 334 140 38 13 9.6 9.2 130 171 35 10 56 17
1 298 140 37 12 9.4 9.2 260 169 37 1L 52 15
12 183 145 35 12 9.4 9.4 530 169 26 B.6 43 19
13 91 160 34 12 9.4 9.4 1,300 174 22 7.9 40 39
16 56 185 32 L2 9.2 9.6 1,820 275 28 6.8 39 42
15 43 235 30 12 9.2 11 1,950 516 36 S5e6 38 24
16 38 277 28 12 9.2 20 1,420 390 34 6.8 32 28
17 290 269 27 12 S.0 38 1,03) 247 28 6.4 30 22
18 1,260 256 25 12 9.0 60 869 181 26 5.8 27 19
19 999 212 24 12 9.0 130 627 174 37 25 26 18
29 753 174 22 12 9.0 225 536 160 34 48 29 16
21 483 150 21 12 8.8 730 474 160 33 46 33 16
22 305 130 20 11 f, 8 610 433 158 31 52 28 14
23 218 110 19 11 8.8 580 407 153 28 10l 34 14
24 214 98 19 11 8.8 665 426 147 26 136 24 14
25 158 9 18 11 8.8 590 370 183 21 154 22 14
26 130 84 17 11 8.8 370 322 210 20 101 21 16
27 129 78 17 11 8.7 270 289 195 18 59 19 16
28 121 72 16 11 8.7 210 254 280 19 45 18 17
29 109 68 16 11 8.7 180 228 410 264 35 18 17
30 2900 64 15 11 - 160 232 377 17 28 16 16
31 550  ------ 15 11 —————— 148)  -==e-e-- 234  ———--- ‘ 26 L7 ====--
I
TOTAL 14,571 64953 967 EX 4] 269.1L 5y115.6 15,075 6,730 L¢370  1,016.9 941 560
VEAN 470 232 31.2 12.2 9.28 165 533 217 645.7 32.8 30.4 18.7
MAX 1,520 860 60 15 10 730 1,950 516 151 154 68 42
N 38 64 15 11 8.7 8.7 115 147 17 5.6 14 14
AC-FT 28,990 13,790 1,920 752 534 10,150 29,900 13,350 2,720 | 24020 1,870 1,110
CAL YR 1971 TNTAL 39,837.9 MEAN 109 MAX 1,520 MIN 6.8 AC-FT 79,020
ATR YR 1972 TOTAL 53,96¢7.6 MEAN 147 MAX 1,950 MIN 5.6 AC~-FT 107,000



RED RIVER OF THE NORTH BASIN .63
05078500 Clearwater River at Red Lake Falls, Minn.

LOCATION.--Lat 47°53'15", long 96°16'25", in NW4NE)% sec.22, T.151 N., R.44 W., Red Lake County, on left bank 40
ft downstream from Great Northern Railroad bridge in Red Lake Falls, l.4 miles upstream from mouth, and 3
miles downstream from Badger Creek.

DRAINAGE AREA.--1,370 sq mi, approximately.

PERIOD OF RECORD,~-June 1909 to September 1917, October 1934 to current year. Monthly discharge only for Oct-
ober, November, 1934, published in WSP 1308.

GAGE,--Water~stage recorder. Datum of gage is 949.49 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers). Prior to Sept. 12, 1911, nonrecording gage at asite 0.5 mile upstream and Sept. 12,
1911, to Sept. 30, 1917, nonrecording gage at site 40 ft upstream at different datum.

AVERAGE DISCHARGE.--~46 years, 311 cfs (225,300 acre-ft per year).

EXTREMES .--Current year: Maximum discharge, 6,720 cfs Apr. 16 (gage height, 9.95 ft); maximum gage height,
13.82 £t Mar. 21 (backwater from ice)s minimum discharge, 31 cfs July 12 (gage height, 1.79 ft).

Period of record: Maximum discharge, 9,740 cfs Apr. 12, 1969 (gage height, 11.82 ft):; maximum gage height
observed, 17.5 £t Apr. 5, 1913, site and datum then in use (backwater from ice); no flow Sept. 15, 1936,
Sept. 14, 1939, Aug. 19-22, 1940.

REMARKS .~-Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS) ,—-WSP 355: 1911-12. WSP 1438: 1910-11, 1917(M).

CISCHARGE, IN CUBIC FEET PER SECCND, WATER YEAR QCTOBER 1971 TO SEPTEMBER 1972

oAY ocT NOV oEC SAN FER MAR APR MAY SUN JuL ALG 333
1 773 3,170 325 106 100 106 961 1,310 888 113 2c8 129

2 2,310 3,320 31s 106 98 106 935 15210 737 115 202 126

3 2,820 3,080 305 105 98 104 983 1,140 667 90 188 132

4 2,390 2,580 295 104 96 104 936 1,080 627 78 180 128

s 1,690 2,190 280 104 96 105 905 1,020 560 86 175 120

6 1,290 1,690 270 103 96 106 853 14030 480 94 182 12¢

7 1,120 1y120 260 102 96 106 836 1,090 410 90 300 121

8 969 950 250 100 95 108 778 1,050 350 LH] 37¢ 12¢

9 855 870 240 100 96 110 787 1,010 275 74 417 127
10 758 860 225 98 93 110 758 913 210 64 468 123
11 667 865 210 98 104 112 862 846 170 67 452 114
12 591 886 200 98 116 115 14420 820 160 60 422 123
13 531 940 190 97 112 117 4,040 843 155 64 4C5 146
14 486 1,120 180 57 112 120 4,950 1,160 160 73 358 176
1s 448 1,470 170 97 110 135 5,91¢C 11690 165 65 ERE 249
16 416 1,610 160 98 110 170 6,200 14520 170 64 366 239
17 552 11450 152 99 108 450 5,010 1,260 180 71 416 221
18 2,050 1, 320 145 100 1C6 a70 49240 1,070 180 80 396 196
19 3,010 1,230 140 100 106 1,200 3,69C 952 175 102 349 173
20 2,950 1,110 135 110 104 1,550 3,250 865 167 239 132 157
21 2,340 869 132 115 104 1,750 2,930 781 155 351 334 140
22 1,830 705 128 112 102 2,000 2,680 729 140 2713 290 128
23 1,580 610 125 111 102 2,350 2,580 691 127 230 282 123
24 1,390 550 120 110 104 2,200 2,590 658 112 270 215 120
2s 15240 500 118 110 105 2,100 2,370 609 105 476 236 11
26 1,110 450 116 108 106 2,000 2,110 687 108 468 z15 112
27 1,010 415 114 108 106 11850 1,880 724 120 363 190 116
28 929 385 112 106 108 1,550 1,690 677 130 298 175 118
29 866 355 110 104 1C8 1,400 14540 829 12 267 160 119
30 844 340 108 102 —--e-- 1,200 1,400 11360 98 254 150 118
31 2,050 ——=—-- 1ce 100  ====~= 1,070 ==—=e- 1,180  =----- 230 140  —==-m-
TOTAL 41,865 37,004 5,738 3,208 2,996 25,374  7C,074 30,844 8,093 5,257 94052 44246
MEAN 1,350 1,233 185 103 103 819 2,336 995 270 170 292 142
MAX 3,010 3,320 325 115 112 2,350 64200 1,690 888 476 468 249
MIN 416 340 108 97 95 104 758 609 98 60 140 111

AC-FT 83,040 73,400 11,380 64360 53940 50,330 139,000 61,180 16,050 104430 17,950 8y 42¢C

CAL YR 1971 TOTAL 158,110 MEAN 433 MAX 3,350 MIN 57 AC-FT 313,600
WTR Y° 1972 TOTAL 243,751 MEAN 666 MAX 6,200 MIN 60 AC-FT 483,500



64 RED RIVER OF THE NORTH BASIN
05079000 Red Lake River at Crookston, Minn.

LOCATION.--Lat 47°46'32", long 96°36'33", in SW4sSwy sec.30, T.150 N., R.46 W., Polk County, on right bank at
downstream side of highway bridge in Crookston, 0.3 mile downstream from Interstate Power Co.'s dam, 0.6 mile
downstream from bridge on U.S. Highway 75, and 53 miles above mouth.

DRAINAGE AREA.--5,280 sq mi, approximately.

PERIOD OF RECORD.--May 1901 to current year. Monthly discharge only for some periods, published in WSP 1308.

Figu;es of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been found unreliable and should
not be used.

GAGE.--Water-stage recorder. Datum of gage is 832.72 ft above mean sea level, datum of 1929, May 18, 1901, to
June 30, 1909, nonrecording gage at bridge 300 ft upstream at same datum. July 1, 1909, to Sept. 25, 1911,
nonrecording gage, Sept. 26, 1911, to Sept. 30, 1919, water-stage recorder, Oct. 1, 1919, to Sept. 30, 1930,
nonrecording gage, at present site and datum.

AVERAGE DISCHARGE.--71 years, 1,083 cfs (784,600 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 14,700 cfs Apr. 16 (gage height, 20.28 ft); maximum gage height,
22.03 ft Apr. 14 (backwater from ice)s; minimum discharge, 730 cfs July 12 (gage height, 4.37 ft).
Period of record: Maximum discharge, 28,400 cfs Apr. 12, 1969 (gage height, 27.33 ft); no flow for part
of July 13, 1960 (caused by regulation of powerplant upstream) .

REMARKS.--Records good except those for winter periods, which are fair. Diurnal fluctuation caused by power-

plant upstream. Flow partially regulated by outlet dam at Red Lake. Records of chemical analyses for the
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS) .--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. WSP 1308: 1916(M), 1919(M),
1928(M), 1930(M). See also PERIOD OF RECORD.

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1,650 59780 19060 92% 935 980 2,210 4,460 34320 920 887 1,160
2 49040 6,650 1,050 920 930 990 2,050 42280 24830 920 <08 1,160
3 5,230 64590 1:040 915 930 1,000 1,940 4,070 24400 931 ees 1,170
4 5+040 5.980 1,040 905 925 1,010 1,860 3,940 2,210 909 874 1,170
S 44060 50030 1+040 900 915 1,020 1,810 3,770 2,070 924 886 1,180
[} 3,210 44350 1,040 892 905 1,030 1,750 34340 1,940 933 1,010 19190
7 24660 24260 1,030 890 900 15030 1,700 34230 1,850 928 1,060 1,280
8 29320 2,010 1,040 88s 890 1,030 1,660 3,260 1,700 903 14150 1,230
9 24040 2,670 14060 886 88s 1,020 1,620 34210 1620 918 1,290 10220
10 14840 3,350 1,080 885 880 1,010 1,610 2,850 L4540 8712 1,390 1,230
11 1,650 3,420 1,100 885 880 1,010 1,670 2,550 1,470 892 1,490 1,230
12 1,500 3,430 19120 882 88s 1,000 1,980 2,260 1,460 T84 1,420 1,290
13 1+360 34340 1,130 880 895 995 34600 24180 1,440 834 14360 1,450
14 1,260 3,620 1.130 880 900 990 9,110 2,290 1,420 872 14350 14440
15 1,180 4,000 14,140 880 910 980 12,800 2¢900 1,330 875 1+ 310 1¢490
16 1,100 4,550 14130 880 910 1,070 145300 34270 1,280 852 10230 1,570
17 14220 44210 1,120 882 915 1,720 13,700 24950 1,280 765 1,220 1,500
18 3,060 3,750 1,120 885 925 2,250 11,100 29630 14250 769 1,260 1,460
19 5+650 3,400 1,110 885 930 2,500 9,430 2,780 1,380 78686 1,220 1,330
20 6,050 24980 1,100 890 935 2,600 89260 2,830 1,360 843 14180 14470
21 5,090 2,370 1,080 890 935 3,800 Te 460 25680 t,810 1,010 1,250 1+410
22 4+110 1,910 10060 895 940 5+890 6,760 24490 1,940 1,160 1,2%0 1,350
23 34490 1,530 1,040 900 940 4+650 64350 24340 1,550 1,070 14190 1,280
24 3,060 14320 1,030 910 945 44160 69320 24410 1350 1,030 1,210 1,180
25 2+720 1,180 1,020 920 945 4,750 5,890 2,390 1,130 1,080 14190 14160
26 24480 1+130 1,000 92% 950 4,970 S5¢470 24380 1+110 1,210 1170 14150
27 2,260 ty110 990 930 960 49630 54090 2,510 1,080 Lel70 1,180 1,150
28 24100 1,090 970 940 955 4,080 50100 2+510 1,000 1,050 1,170 1,160
29 1,930 1,070 950 945 970 3,570 44960 24540 969 993 1,160 1,150
30 1,860 1,070 940 945 - 24840 44700 34250 931 936 1,170 14140
31 24700 —— 930 %0 2,400 -~ 3,700 === 972 1,170
TOTAL 87+920 95,4150 32,690 274975 264730 704995 1624260 92,270 48,020 29,111 364473 384350
MEAN 2,838 3,172 1,055 902 922 29290 5+409 2,976 1,601 939 1,277 1,278
MAX 6,050 69650 1,140 9493 970 5,890 14,300 49460 3,320 1,210 1,490 14570
MIN 1,100 1,070 930 860 880 980 1,610 2,180 931 765 874 1,140

AC=FT 174,400 188,700 64,840 55,490 53,020 140,800 321,800 183,000 95,250 57,740 72,340 764070

CAL YR 1971 TOTAL 525,296 MEAN 1,439 MAX 11,000 MIN 385 AC-FT 1,042,000
WTR YR 1972 TOTAL 747,944 MEAN 2,044 MAX 14,300 MIN T65 AC-FT 1,484,000



RED RIVER OF THE NORTH BASIN 65
05082500 Red River of the North at Grand Forks, N. Dak.

LOCATION.--Lat 47 9%6'34", long 97°03'10", in SW4NEY% sec.33, T.152 N., R.50 W., Grand Forks County, on left bank
on second floor of old sewage plant in Grand Forks, 2.3 miles downstream from Red Lake River, and at mile
296.

DRAINAGE AREA.--30,100 sq mi, approximately (includes 3,800 sq mi in closed basins).
PERIOD OF RECORD.--April 1882 to current year. Monthly discharge only prior to May 1901, published in WSP 1308.

GAGE.-~Water-stage recorder. Datum of gage is 778.35 ft above mean sea level. Nov. 3, 1933, to Apr. 13, 1965,
water-stage recorder 0.3 mile upstream at present datum. See WSP 1728 or 1913 for history of changes prior
to Nov. 3, 1933.

AVERAGE DISCHARGE,--90 years, 2,463 cfs (1,784,000 acre-ft per year).

EXTREMES .--Current year: Maximum discharge, 31,400 cfs Apr. 17 (gage height, 38.50 ft):; maximum gage height,
38.73 ft Apr. 18; minimum discharge, 819 cfs Oct. 1 (gage height, 5.04 ft).
Period of record: Maximum discharge about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft, site and datum
then in use), from rating curve extended above 54,000 cfs; minimum , 2.4 cfs Feb. 3-5, 12, 14, 16-19, 1937
(caused by unusual regulation during repair of dam at Grand Forks).

REMARKS .-~Records good. Flow regulated by many lakes and reservoirs on tributaries. Records of chemical
analyses and water temperatures for the current year are published in Part 2 of Water Resources Data for
North Dakota.

REVISIONS (WATER YEARSY.—-WSP 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M). WsP 1388: 1904, 1914-15,
1917-19, 1921-22, 1927, 1950. WSP 1728: Drainage area.

ODISCHARGE, IN CUBRIC FEET PER SECUND, wATER YEAR OCTOHER 1971 TQ SEPTEMBER 1972

DAY oct NOV DEC JAN FEW MAR APR Ay Jun Jul, AUG SEP
1 1,000 3,830 4,100 2,450 1,500 1,500 199100 10,200 10,200 2,440 2,620 2,030

2 1,850 6,050 3,900 2,400 1,500 1,500 12,100 9,650 10,500 2,380 e,500 2,000

3 3,740 8,100 3,800 2,400 1,500 1,500 9,750 9,080 10,000 2,320 2,420 1,990

4 5,340 9,000 5,650 2,350 1,500 1,500 9,200 8,500 9,400 2,300 2,320 12980

5 6,030 9,320 3,500 2,350 1,500 1,500 8,880 8,000 8,700 2,240 2,240 1,960

[ Se760 8,750 3,400 2,300 1,500 1,500 8,680 7,400 7,500 2,190 2,210 1,960

7 4,800 6,840 3,400 2,300 1,500 1,550 8,520 7,200 6,800 2,160 2,210 1,980

8 3,970 5,300 3,300 2,200 1,500 1.550 6,390 6,950 6,080 2,100 2,210 1,970

9 3,420 4,460 3,200 2,100 1,450 1,550 8,300 6,890 5,650 2,060 ¢,230 1,970
10 3,060 4,550 3,150 2,000 1,450 1,550 8,270 6,820 5,400 2,030 2,320 1,940
11 2:,780 S,100 3,100 2,000 1,450 1,5%0 8,250 8,520 5,100 1,990 2,380 1,940
12 2,580 5,360 3,100 2,000 1,450 1,550 8,600 6,160 4,850 1,910 2,430 1,960
13 2,400 $,630 3,100 1,900 1,650 1,600 12,000 5,850 4,690 1,800 2,650 2,020
14 2,240 S,430 3,050 1,800 1,450 1,700 18,300 S,660 4,580 1,800 2,420 2,000
15 2,100 Ss,620 53,000 1,700 1,450 1,900 23,400 5,680 4,390 1,800 2,390 2,000
16 1,960 6,000 2,950 1,700 1,450 2,500 27,600 7,600 4,190 1,830 2,380 2,080
17 1,920 6,300 3,000 1,600 10450 4,150 30,400 9,800 3,940 1,920 2,340 2,050
18 2,020 6,350 3,050 1,600 1,500 6,200 30,800 9,700 3,860 2,000 2,270 2,030
19 3,630 6,000 3,050 1,500 1,500 8,500 27.900 8,600 3,810 2,110 2,250 1,960
20 7,480 5,550 2+9%0 1,500 1,500 10,600 26,000 7,850 3:760 2,250 2,200 1,880
21 9,310 Ss000 2,900 1,500 1,500 12,700 26,200 7,250 3,740 2,320 €,130 1,830
22 9,660 4,000 2,850 1,500 1,480 14,900 21,600 6,830 3,850 2,380 2,170 1,850
23 8,760 3,150 2,800 1,500 1,480 16,900 19,000 6,320 3,980 2,460 2,220 1,790
24 7.110 2,700 2,750 1,500 1,480 18,000 16,900 6,100 3,750 2,480 2,260 1,780
25 5,860 2,600 2,750 1,500 1,480 19,900 15,700 6,300 3,440 2,590 2,250 1,710
26 4,940 2,800 2,700 1,%00 1,480 21,400 16,700 6,900 3,140 2,780 2,170 1,700
27 Gyek90 2,650 2,650 1,500 1,480 23,000 130600 T.600 2,950 2,910 2,080 1,710
28 4,080 3,100 2,600 1,500 1,080 23,500 12,500 8,100 2,820 2,880 2,050 1,720
29 3,740 3,400 2,550 1,500 1,500 e2,200 110600 8,100 2,660 2,760 2,080 1,720
30 3,520 4,000 2,500 1,500 seanse 20,200 10,900 8,100 2,580 2,680 2,070 1,740
31 34640 essnee 2,480 1,500 ceoess 174900 eessse 9,600 csnage 2,860 2,040 senpes
TOTAL 132,990 156,540 95,250 56,650 42,910 266,450 471,140 235,510 155,910 70,570 70,280 57,160
MEAN 4,290 5,218 3,073 1.827 10480 8,59% 15,700 7,597 5,197 2:276 2,267 1,908
MAX 9,660 9,320 4,100 2,450 1,500 23,500 30,800 10,200 10,300 2,910 2,620 2,050
MIN 14000 2,500 2,450 1,500 1,450 1,500 8,250 $,660 2,580 1,800 2,040 1,700

ACeFT 263,800 310,500 188,900 112,400 85,110 528,500 934,500 467,100 309,200 140,000 139,600 113,400

CAL YR 1971 TOTAL 1,033,230 MEAN 2,831 MAX 15,800 MIN 696 AC=FY 2,049,000
WTR YR 1972 TOTAL 1,811,370 MEAN 4,949  MAX 30,800 MIN 1,000 AC=FT 3,593,000
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05087500 Middle River at Argyle, Minn.

LOCATION,.--Lat 48°20'27", long 96°49°'02", in SE%SW4 sec. 10, T.156 N., R.48 W., Marshall County, on left bank 20
ft upstream from bridge on U.S. Highway 75 in Argyle and 14 miles upstream from mouth.

DRAINAGE AREA.~-~265 sq mi.

PERIOD OF RECORD.--March to September 1945, October 1950 to current year. Monthly discharge only for some
periods, published in WSP 1728.
GAGE.~~Water-stage recorder. Datum of gage is 828.53 ft above mean sea level, datum of 1929. Prior to Nov. 8,
iQSIEtnggrgcording gages and Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present site at datum

. gher.

AVERAGE DISCHARGE.--22 years (1950-72), 43.8 cfs (31,730 acre-ft per year).
MRMS.T—Current year: Ma:.:imum discharge, 729 cfs Apr. 17 (gage height, 10.12 ft); no flow for many days.
Period of record: Maximum discharge, 2,590 cfs Apr. 12, 1965 (gage height, 15.29 ft); maximum gage height,
16.00 ft Apr. 3, 1966 (backwater from ice); no flow at times in most years.
Flood of April 1950 reached a stage of 15.25 £+, present datum, from floodmarks (discharge, 2,790 cfs).

REMARKS.-~-Records good except those for winter period, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB8 MAR APR MAY JUN Jut AUG SEP
1 .10 3.0 5.8 <80 .20 0 40 89 15 9.6 0 [\]
2 +50 2.7 5.4 .70 *20 [} 36 79 15 7.6 ] 0
3 +10 2.5 5.0 +70 .20 0 34 69 19 6.4 o ]
4 .20 2.3 4.7 «6D «20 0 36 61 18 Se2 (4] 0
5 <30 2.2 ek « 60 .20 0 &0 55 16 4.6 4] 0
6 «30 2.1 4.2 +50 «10 0 42 50 12 fel .10 <30
7 <30 2.0 A1 «50 <10 0 40 &5 9.5 3.6 .10 0
8 20 1.9 3.9 «50 «10 0 38 44 8.5 3.3 «10 0
9 «20 1.8 3.8 40 .10 0 36 42 6.7 3.0 [ 0
10 «20 1.8 3.7 &0 +10 [} 35 41 545 2.7 0 0
11 .20 1.7 3.6 Y] «10 0 36 38 4.5 2.4 0 0
12 «20 1.7 3.4 «&0 .10 0 62 36 &2 2.8 [\] ]
13 «20 1.9 3.3 «30 0 0 132 34 5.3 1.9 .10 .10
14 <10 2.2 3.2 «30 0 0 217 31 3.2 1.7 «10 [
15 <20 2.9 3.0 «30 0 0 363 29 2.6 1.6 .10 0
16 <30 3.6 2.8 «30 0 [ 556 30 2.4 l.1 o 0
17 1.3 4.8 2.6 +30 0 «10 708 31 2.2 1.1 0 1]
18 1.3 6.8 2.4 «30 0 «30 702 31 3.8 «90 ] 0
19 .80 10 2.2 «30 (] <90 610 29 5.2 «80 0 [\
20 .80 17 2.0 «30 0 2.5 490 28 18 «60 [ [}
21 «90 22 1.9 «30 1] 6.8 384 26 76 .70 [} 0
22 1.4 24 1.7 «20 (] 25 303 25 64 <60 0 [}
23 1.5 26 1.5 «20 (] 55 245 23 50 «50 1] 0
24 «80 22 | Y «20 0 72 213 23 40 «30 1] 0
25 «60 17 1.3 «20 0 95 199 23 31 20 0 [+]
26 <80 13 1.2 <20 0 80 186 21 25 «20 0 «30
27 .80 9.5 1.1 .20 "] 74 163 19 20 «50 [\] ]
28 1.0 8.0 1.0 «20 0 69 135 18 16 «30 0 0
29 1.1 7.3 1.0 .20 0 60 113 16 13 «20 0 0
30 1.9 6.4 «90 020  mm—mee 53 100 15 11 «10 0 0
31 3.2 —————— .80 0«20 mmm=e= 46 ——— R <10 (] —————
TOTAL 21.80 230.1 87.30 11. 20 1.70 639.60 64354 14115 522.6 68.70 60 .70
MEAN .70 7.67 2.82 .36 .059 20.6 212 36.0 17.4 2.22 «019 -023
MAX 3.2 26 5.8 <80 .20 95 708 89 76 9.6 .10 .30
MIN .10 1.7 .80 .2D 1] 0 34 14 2.2 +10 0 0
AC=FT 43 456 173 22 3.4 1,270 12,600 2,210 1,040 136 1.2 lek

CAL YR 1971 TOTAL 64819.20 MEAN 18.7 MAX 680 MIN O AC-FT 13,530
WTR YR 1972 TOTAL 9,053.30 MEAN 26.7 MAX 708 MIN O AC=FT 17,960
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05092000 Red River of the North at Drayton, N. Dak.

LOCATION.--Lat 48°34'20", long 97°08'50", in SE%SEY%SEY% sec.24, T.159 N., R.51 W., Pembina County, on downstream
end of east pier of interstate highway bridge, 1.5 miles northeast of Drayton and at mile 206.7.

DRAINAGE AREA.--~34,800 sq mi, approximately (includes 3,800 sq mi in closed basins).
PERIOD OF RECORD.--April 1936 to June 1937, April 1941 to current year (fragmentary prior to April 1949).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 755.00 ft above mean sea level (Minnesota
highway benchmark). Prior to Nov. 30, 1954, nonrecording gage at site 1.5 miles upstream at datum 1.59 ft
higher.

AVERAGE DISCHARGE.--23 years (1949-72), 3,752 cfs (2,718,000 acre-ft per year):; median of yearly mean discharges,
2,650 cfs (1,920,000 acre-ft per year).

EXTREMES .~--Current year: Maximum discharge, 31,100 cfs Apr. 20; maximum gage height, 35.73 ft Apr. 23; minimum
discharge, 784 cfs Oct. 1 (gage height, 9.66 ft).
Period of record: Maximum discharge, 86,500 cfs May 12, 1950 (gage height, 41.58 ft, former site and
datum) ; minimum obsefved, 7.7 cfs Oct. 16, 1936 (gage height, 1.75 ft, former site and datum).
Maximum discharge known since 1860, that of May 12, 1950. Flood of April 1897 reached a stage of alout 41
ft, at site and datum in use prior to Nov. 30, 1954,

REMARKS . --Records good. Some regulation by reservoirs on tributaries. Records of chemical analyses and water
temperatures for the current year are published in Part 2 of Water Resources Data for North Dakota.

REVISIONS (WATER YEARS) .--WSP 1388: 1949-50. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TU SEPTEMHER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Juk AUG 114
1 793 3,920 3,490 2,500 1,480 1,450 19,100 17,300 8,740 2,820 2,830 2,230

2 890 4,130 4,130 2,500 1,450 1,450 19,300 15,700 9,380 2,680 2,770 2,210

3 1,200 S,630 4,410 2,450 1.480 1,500 19,400 14,700 9,840 2,540 2,710 2,200

4 2,860 70040, 4,400 2,450 1,480 1,500 19,400 13,700 10,000 2,480 20580 2,140
L] 4,960 8,150 4,240 2,400 1,450 1,500 19,300 12,700 9,970 2,410 2e4b60 2,140

6 S,800 8,850 4,050 2,400 1,450 1,500 18,600 11,300 9,640 2,370 2,380 201460

7 6,000 8,910 3,870 2,350 1450 1,500 17,000 10,100 9,080 2¢360 24300 2.170

8 $,6%0 8,020 3,690 2,300 14450 1,500 15900 8,900 8,320 2e240 2,310 2,160

9 $,000 6,640 3,520 2,250 1,450 1,500 15,000 8,100 7,580 2,180 2,310 2,150
10 4,330 $,440 3,300 2r160 1,480 1,500 14,300 7,600 6,940 2,160 2:310 2,100
11 3,790 4,860 3,110 2,080 1,450 1,550 13,800 1,300 0.410 2,170 2:370 2,100
12 3,380 $,240 2,920 1900 1,650 1,550 15,200 74100 6,060 2,140 2,460 2,090
13 3,080, 5,670 2,820 1,900 10450 1,550 13,000 6,900 5.830 2:070 2,530 2,110
14 2,830 5,870 2,780 1,900 1,450 1,550 18,600 6,600 S,640 1,970 2r04ud 2,140
15 21620 5,990 2,780 1,850 1,450 1,600 22,500 6,220 S,900 1,910 2,600 2,160
16 2,460 6,120 2,720 1,800 1,450 1,800 24,800 6,200 5,340 14870 215060 2,140
17 2,310 6,370 2,620 1,700 1,450 2,000 27,400 7,000 5,060 1,880 2,930 2.170
18 2,200 6,680 2,540 1,650 1,480 4,600 29,500 8,520 4,420 1,920 2,480 2,180
19 2,160 6,850 2,590 1,600 1,480 7,120 30,900 9,179 4,400 2,120 2,470 2+.210
20 3,080 6,800 20660 1,600 1,850 9,030 31,000 9,330 4,2r0 2,160 2,uic 20140
21 6,120 6,630 2,700 1,550 1,450 11,100 30,500 9,120 4,180 2,280 2,356 2,100
e’ 8,560 6,200 2,650 14550 1,450 13,000 30,400 8,740 4,320 2,410 2,32v 2,03v
23 8590 5,600 2,650 1,500 1,450 14,400 30,200 8,320 4,730 2,480 2,280 2,000
24 8,720 4,820 2,650 1,500 1,450 15,100 29,900 7,870 4,970 2,560 2,560 2,000
25 8,120 3,900 20650 1,500 1,430 16,100 29,200 72490 4,420 20600 2,400 1,950
26 7,200 3,440 2,600 1,400 1,480 16,800 27,200 7,380 4,090 2,680 2,420 1,900
H 69350 3,270 2,600 1,400 1,480 17,600 244900 7,790 3,700 2,800 2,400 1,860
28 Seb40 2,720 2,550 1,360 1,450 17,900 22,600 8,100 3,380 3,030 2,320 teB30
29 4,960 2,840 2,530 1,000 10,450 18,300 20,900 8,320 31160 3,080 2,270 1,800
30 4,520 3,000 2,500 1,400 wceces 18,600 19,100 8,360 2,960 2,980 2,230 1,840
31 4,170 sessse 2¢500 1,400 LYY TY 19,000 eessas 8,360 sansae 2,890 2,230 cusnns
TOTAL 138,343 169,600 95,220 57,690 42,030 224,950 666,900 284,290 182,360 74,260 15,8410 62,370
MEAN Gelbl 5,653 3072 1,861 1,849 7:256 22,230 9,178 4,079 2,395 2,439 2,079
MAX Be720 8,910 4,410 2,50u 1,450 19,000 31,000 17,300 10,000 3,080 2,830 2,230
MIN 793 2,720 2,500 1,380 1,430 1,450 13,000 6,200 2,9A0 1,870 2,230 1,830

ACeFT 276,400 336,400 188,900 114,400 83,370 4us,200 1,323 S63,900 363,700 147,300 150,000 323,700

CAL YR 3971 TOTAL 1,218,447  mEAN 3,336  max 23,300 ~In 793 ACeFT 2,417,000
WTR YR 1972 TOTAL 2,073,623 MEAN 5,866 MAX 31,100 it 7948 AC=FT 4,115,100
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05094000 South Branch Two Rivers at Lake Bronson, Minn.
LOCATION.--Lat 48°43'50", long 96°39'50", in SW%SWj sec.30, T.161 N., R.46 W., Kittson County, on left bank 70 ft
\é\pstreamLflr‘om culvert on U.S. Highway 59 at town of Lake Bronson and 2 miles downstream from dam at outlet of
ronson Lake.

DRAINAGE AREA.--444 sq mi.

PERIOD OF RmORD.--September 1928 to November 1936, April to September 1937, April 1941 to October 1943, 2pril to
December 1944,' April 1945 to September 1947, October 1953 to current year. Monthly discharge only for some
periods, published in WSP 1308. Published as South Fork Two Rivers at Bronson pri?r to 1941.

GAGE.--Water-stage recorder. l?atum of gage is 928.53 ft above mean sea level, datum of 1929 (Minnesota Highway
Depa{:tment bench mark). Prior to Nov. 23, 1953, nonrecording gage at bridge 100 ft downstream at datum 2.00
ft higher. Nov. 23, 1953, to Oct. 5, 1963, water-stage recorder at same site at datum 2.00 ft higher.

AVERAGE DISCHARGE.--31 years (1928-36, 1941-43, 1945-47, 1953-72), 93.1 cfs (67,500 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 1,480 cfs Apr. 15 (gage height, 8.50 ft); minimum, 0.9 cfs Aug. 21,
22 (gage height, 3.15 ft).

Pericd of record: Maximum discharge, 5,410 cfs r. 5, 1966 e height, 18.23 i i
103y 10g, OF beco g Ap. (gag gl ft); no flow at times in

REMARKS.--Records good except those for winter period, which are fair. Flow partly regulated since 1937 by
Bronson Lake (usable capacity, 3,700 acre-ft).

REVISIONS (WATER YEARS) .,-~-WSP 1308: 1929(M), 1931(M), 1936(M), 1944(M), 1947(M).

JISCHARG:, IV LULBIC FFET PF2 SLC3V), WATER YEAR OCTOSER 1971 TO SEPTEMBRR 1972

aey acr NIV LEC JAN FFR MAR APR MAY JUN JuL AUG SEP
3 2.2 2.2 T.8 2.9 2.4 3.1 112 106 20 3.5 2.4 3.4
P4 3.4 2.2 7.5 2.9 2.4 3.0 110 108 17 4.0 2.9 246
K ie6 2.9 7.0 2.8 2.4 3.1 s 106 14 4.3 2.8 2.4
4 1.3 2.5 6.6 2.8 2.4 3.1 106 98 12 4.8 3.1 2.6
5 1.5 4.2 6.3 2.8 2.4 3.1 106 47 12 4.9 3.3 2.8
6 leo 5.8 6.0 2.7 2.4 3.1 104 24 9.9 5.0 3.1 402
7 le & 7.0 .8 2.7 2.4 3.2 104 40 9.0 5.1 3.8 3.3
3 1.7 7.5 5.5 27 2.5 3.2 102 44 8.0 5.1 4.3 3.3
S l.o 7.5 Ye3 2.6 2.5 3.3 102 42 7.7 5.0 4.0 3.8
10 1.7 7.5 5.1 2.6 2.5 3.4 102 39 6.2 5.7 4.5 3.7
11 1.5 8.0 4.9 2.6 2.€ 3.5 100 38 5.7 4o & 4e7 3.6
12 1.5 8.4 4o 4 2.6 2.6 3.6 105 35 5.2 4.7 4.5 4.0
13 1.6 9.5 4.6 2.6 2.7 3.9 233 36 5.7 4.1 4.2 4.1
14 1.8 10 G 2.5 2.8 4.3 602 38 6.1 4.3 3.2 3.7
15 l.06 12 4.2 2.5 2.8 540 14150 40 446 4.1 2.1 3.8
16 1.8 15 4.1 2.5 2.9 5.9 1,110 41 3.7 4.9 1.8 4.3
17 2.5 20 4.0 2.5 3.0 6.9 1,100 40 3.9 5.7 1.3 4.9
13 2.0 24 3.9 - 2.5 3.0 B.7 1,090 36 Se 6 6.4 1.3 4.9
19 2.9 25 3.8 2.9 3.1 12 1,110 30 6.8 6.3 1.2 5.0
29 2.2 23 3.7 2.4 3.1 21 1,100 34 143 5.8 1.1 4.3
21 2.8 29 3.6 2.4 3.1 35 1,010 31 210‘ 5.7 <97 4.9
22 245 18 3.5 2.4 3.1 70 858 30 110 5.0 l.1 5.5
23 242 le 3.5 2.4 3.2 188 668 27 5.5 4.4 1.7 5.6
24 2.0 14 3.4 2.4 3.2 242 480 26 29 3.8 2.1 Se5
25 2.0 12 3.3 2.4 3.1 257 428 27 48 3.6 1.7 4.7
26 2.0 11 3.3 2.4 3.1 255 325 29 111 3.7 1.6 5.2
27 2.0 10 3.2 2e4 2.1 237 182 33 99 3.5 1.9 4.6
28 2.0 9.6 3.1 2.4 3.1 217 333 31 47 3.2 2.1 5.2
29 22 8.9 3.1 2.4 3.1 170 199 28 4e1 3.2 1.7 4.7
20 3.4 8.3 3.0 2.4 ——— 135 99 24 3.7 3.1 1.6 4.8
31 3.6 —— 3.0 2.4 - 120 ———— 21 —————— 2.5 38 ————
TOTAL 64.0 331.1 141.2 79.1 81.0 24032.4 13,338 1:329 931.1 139.8 114.07 125.4
MEAN 2.06 11.0 4.55 2.5% 2.9 65.6 445 42.9 31.0 4.51 3.68 4.18
MAX 3.8 25 7.8 2.9 3.2 257 1,150 108 210 6.4 38 S5e6
MIN 1.3 2.0 3.0 2.4 2.4 3.0 99 21 3.7 2.5 97 2.4
AC-FT 127 657 280 157 161 4,030 264460 24640 1,850 217 226 249
CAL YR 1971 TCTAL 109,471.7C HEAN 30C MAEX 3,970 MIN 1.3 AC-FT 217,100

WTR Y2 1972 TOTAL 18,706.17 MEAN  S51.1 MAX 1,150 MIN .97 AC-FT 37,100
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05102500 Red River of the North at Emerson, Manitoba
(International gaging station)

LOCATION.--Lat 49°00'30", long 97°12'40", in sec.2, T.l, R.2 E., on right bank 1,500 ft downstream from Canadian
National Railway bridge in Emerson, 0.8 mile downstream from international boundary, 3.6 miles downstream from
Pembina River, and at mile 154.3.

DRAINAGE AREA.--40,200 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERIOD OF RECORD.--March to November 1902 (gage heights only), May 1912 to September 1929 (monthly discharge only,
published in WSP 1308), October 1929 to current year.

GAGE.~-Water-stage recorder. Datum of gage is 700.00 ft above mean sea level, datum of 1929, by Geodetic survey
of Canada. See WSP 1728 or 1913 for history of changes prior to apr. 10, 1953.

AVERAGE DISCHARGE.--60 years (1912-72) 3,146 cfs (2,279,000 acre-ft per year):; median of yearly mean discharges,
2,630 cfs (1,910,000 acre-ft per year).

EXTREMES .~-Current year: Maximum daily discharge, 30,700 cfs Apr. 23-24; maximum gage height, 78.16 ft Apr. 24;
minimum daily discharge, 887 cfs Sept. 30.
Period of record: Maximum discharge, 95,500 cfs May 13, 1950 (gage height, 90.89 ft); minimum observed,
0,9 cfs Feb. 6-8, 1937 (gage height, 44.00 ft).
REMARKS . --Records good. Discharge partially regulated by reservoirs on tributaries.

COOPERATION.-~This station is one of the intermational gaging stations maintained by Canada under agreement with
the United States.

CISCHARGEy IN CUBIC FEEY PER SECOND, WATER YEAR CCTCBER 1ST1 TC SEPTEMBER 1972

DAY ocT NV DEC JAN FE® MAR APR MAY JUN JuL AUG SEF
1 864 44120 248CC 2¢150 1,€7C 1,58C 19,600 23,800 84360 3,170 24960 24180
2 862 3,88¢C 24910 24180 14650 1,590 19,300 22,200 9,01¢C 2,87C 2,+89C 24180
3 907 3,65C 3,17C 2s17C 1y €4C 1+6GC0 19,000 204300 9,700 2,800 24820 2417C
4 1,150 44870 34440 24160 1. €2C 1+6CC 19,500 18.+30C 1C+40C 24670 24750 24140
5 24 34C 64250 3,58C 24150 L,62C 1+600 19,900 16,900 10480C 2458C 2466C 24120

6 34950 7+320 34600 29140 L+620 19590 194600 15,1CC 10,60C 24530 24550 24120

7 4,870 7+890 3,560 24140 1s61C 1,590 19,100 13,600 10,200 24480 2¢49C 24120

8 54170 8,010 3,480 29140 1 €CC 1,610 18440C 12,100 9952C 24440 24450 29120

9 5,02¢C 7958C 3,390 24159 1,590 14640 17,700 10,800 8469C 24390 2442C 24120
10 44610 64490 3,260 2,150 1y 8SC 1650 17,200 94850 T487C 24370 24400 2,100
11 44120 5933C 3,11C 24150 1,58C 1,670 17,100 9,190 Ty 14C 24310 29390 2,07C
12 3,720 44620 29940 24120 1.58C 1+69C 17.300 8,730 69 53C 24270 29400 2,060
13 3,370 44600 2,750 24090 1, 580 14710 17,700 8,340 6412¢C 2,240 2 4450 24060
14 39C90 449910 2+456C 24+C60 1,580 1L.,730 18,800 8,000 5,750 24190 24500 2,070
15 24860 5,180 24410 24030 1+ €0 1,750 21,700 Te65C 5+44C 24140 24530 2,080
16 2¢67C 54280 2,360 2,0C0 1,560 1,790 24,900 74390 5,18C 2,080 25540 2,09C
17 24520 5+380 29320 14970 ls SEC 24200 28,100 74400 4.930 2.040 214560 24090
18 2,390 55550 2427C 1,950 1,590 3,100 29,100 8,020 4+68C 2,030 2457C 24100
19 24270 5750 24220 1,920 14 86C 5,20¢C 29,4900 8,850 44470 24070 24550 2+110
20 24210 5+87C 24220 1,890 1,6C0 74500 30, 200 9,400 4430C 2140 24470 24130
21 24850 64170 24250 14860 1,6CC 9,500 30,500 94520 44170 24230 24430 24100
22 44970 54920 2,280 1,820 1,600 11,400 30,600 9,320 4913C 29320 2438C 240170
23 69730 59350 2,29C 1,780 1€CC 12,900 30,700 84940 4,320 24410 2433C 2,020
24 74620 44650 2,290 1+750 Ly S9C 14, 1CC 3C,700 84410 4047C 24480 24300 1,990
25 7,817C 3,930 2,280 14730 1,590 15,100 30,500 8,010 4953C 24540 24300 14970
26 74590 34360 24260 1,710 L+ S€C 15+9C0 29,900 T+640 49 44C 24610 24320 1,940
27 64950 3,470 24240 1,700 1,580 16,800 29,200 74560 %4+23C 2,680 24340 14900
28 64200 3,370 2,230 11690 1.57C 17,400 28,200 74800 34960 2,790 24340 1,860
29 5,500 3,000 2,220 14690 1,570 17,600 27,100 8,020 3,69C 24940 24310 1,83C
30 44920 24840 2,210 1+690 ———— 17,800 25,700 8,190 3,390 3,020 24250 1+820
3 44490 ————— 24200 1+680 ————— 18,960 —————— 84230 ewee—- 3,010 2,200 ——————
TOTAL 124,663 1544890 83,100 60+850 46,34C 211,790 717,200 337,640 191,020 764940 764850 619740
MEAN 4,021 5,163 24681 1,963 14598 69832 23,910 10,890 és3617 24482 24479 2,058
MAX T+ 87C 8,010 3,600 24190 1,67C 18,900 30,700 23,800 1C, 800 3,170 24960 2418C
MIN 862 24840 24200 1,680 19 87C 1.58C 17,100 7¢390 3.390 2,030 24200 1+820

AC-FT  247,30C 307,200 164,800 120,7C0 91,920 420,100 1,423M 669,700 378,900 152,600 152,46C 122,500

CAL YR 1971F TCTAL 14365+504 MEAN 3,741 MAX 2€.€0C MIN 862 AC~FT 2,7C8,C0C
WTR YR 1972 TOTAL 2,143,023 MEAN 5,855 MAX 30,700 MIN 862 AC-FT 4,251,000
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05104500 Roseau River below South Fork near Malung, Minn.

LOCATION.--Lat 48°47°'30", long 95°44'40", in SWj sec.6, T.161 N., R.39 W., Roseau County, on left bank 0.3 mile
downstream from South Fork and 1.5 miles northwest of Malung.

DRAINAGE AREA.--573 sq mi.
PERIOD OF RECORD.--October 1946 to current year.

GAGEE--gager-stage recorder and concrete control. Datum of gage is 1,029.67 ft above mean sea level, adjustment
of 1912. .

AVERAGE DISCHARGE.--26 years, 155 cfs (112,300 acre-ft per year). '

EXTREMES,--Current year: Maximum discharge, 1,710 cfs Apr. 15 (gage height, 12.67 £t); minimum, 0.7 cfs Sept. 6;
minimum gage height, 4.31 ft Sept. 22.
Period of record: Maximum discharge, 5,750 cfs July 18, 1968 (gage height, 22.32 ft); maximum gage height,
23.37 ft Apr. 3, 1966, backwater from ice; no flow for part of Jan. 15, 1952 (caused by construction of con-
crete control) and July 23 to Sept. 8, 1961.

REMARKS , --Records good except those for winter period, which are fair. Some flow bypasses the gaging station
thr?ugh a natural overflow channel 0.8 mile upstream and returns to river 0.5 mile downstream. Overflow
bc}e‘glnslat stage of about 13.0 ft, discharge, 1,800 cfs. These records include any flow in the overflow

nnel.

REVISIONS (WATER YEARS) .~-WRD MINN 1970: 1948, 1950, 1951, 1956(M), 1957(M), 1962(M), 1966(M), 1967(M), 1968.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 5.5 234 42 13 7.1 3.7 90 309 282 20 14 2.6
2 8.u 267 39 13 6.8 3.6 90 286 231 19 12 2.2
3 13 290 37 11 64 3.6 88 259 182 17 12 2.0
4 35 305 36 10 6.6 3.6 88 231 148 15 11 1.9
5 58 301 35 11 5.3 3.5 85 215 124 16 11 -89
& 80 231 33 11 6.0 3.5 85 201 113 13 9.3 1.4
7 89 195 32 11 5.9 3.5 83 190 101 11 9.0 2.6
8 98 187 31 12 5.6 34 83 176 83 11 11 1.9
9 107 178 30 12 5.4 3.4 85 166 66 8.8 10 2.1
10 Li4 170 29 12 5.0 3.4 115 154 55 7.1 10 2.5
9% 116 167 28 9.9 4.9 3.4 200 142 49 6.0 10 2.4
12 105 170 26 9.4 4.7 3.5 304 133 43 6.4 8.8 1.7
13 92 182 25 T.7 4.6 3.5 510 133 39 5.8 8.3 2.1
14 85 198 24 9.1 4.5 3.5 14250 139 36 5.1 8.0 2.2
15 80 221 24 9.2 4.4 3.6 1,670 156 35 4.0 6.8 2.5
16 76 231 22 9.2 4.3 3.8 14420 161 32 3.2 6e6 246
17 78 227 23 9.2 4.3 4.0 14300 154 31 4.0 6o 4 2.3
18 85 221 22 9.3 4.2 4.2 1,280 144 52 45 5.6 le6
19 105 196 20 9.6 4.1 4.6 1, 260 135 179 4e2 5.3 2.9
20 126 178 20 9.6 41 5.2 1,200 128 187 6.2 4.7 1.9
21 144 135 20 8.5 4.0 7.0 1,060 116 193 8.0 4e9 1.3
22 148 97 19 8.8 4.0 28 884 111 168 8.5 546 le2
23 164 86 19 8.3 3.9 270 764 107 131 1 5.1 1.2
24 168 77 19 8.8 3.9 554 676 101 98 %6 4 7 1.8
25 158 70 19 8.8 3.8 600 604 100 T4 6.8 3.9 1.5
26 139 63 17 7.8 3.8 578 545 98 53 5.5 5.3 le4
27 128 58 16 7.3 3.8 492 481 i01 39 6% 6.7 1.3
28 120 54 14 8.3 3.7 370 418 114 31 9.3 3.2 1.9
29 114 50 15 8.0 3.7 190 376 179 28 17 2.6 1.7
30 116 46 13 8.0 ancees L10 344 249 23 24 2.7 1.5
31 164 ———— 13 7.8 ——— 95 ettt 293  emeoee 18 3.0 ===
TO0TAL 3,118.5 54085 762 298.6 138.8 3,368.5 17,438 5,181 24906 3114 227.5 57.09
MEAN 101 170 24.6 9.63 4.79 109 581 167 96.9 10.0 T34 1.90
MAX 168 305 42 13 7.1 600 14670 309 282 26 14 249
MIN 5.5 46 13 7.3 3.7 3.4 83 98 23 3.2 2.6 89
AC~FT 64190 10,090 L4510 592 275 64680 344590 10,280 5+760 618 451 113

CAL YR 1971 TOTAL 35+715.50 MEAN 97.9 MAX 1,580 MIN 1.6 AC-FT 70,840
WTR YR 1972 TOTAL 38,892.39 MEAN 106 MAX 14670 MIN .89 AC-FT 774140



RED RIVER OF THE NORTH BASIN 71
05106000 Sprague Creek near Sprague, Manitoba
(International gaging station)
LOCATION.--Lat 48°59'33%, long 95°39'43%, in NE% sec.34, T.164 N., R.39 W., Roseau County, on left bank 0.5 mile
gouth of international boundary, 3.5 miles south of Sprague, Manitoba, 8 miles upstream from mouth, and 10.5
miles northeast of Roseau, Minn.

DRAINAGE AREA.--169 sq mi. Prior to October 1958, 151 sq mi; change due to construction of drainage ditch with-
in basin.

PERIOD OF RECORD.--September 1928 to current year (winter records incomplete prior to 1941). Prior to September
1951, published as Mud Creek near Sprague.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft above mean sea level, datum of
1929. Prior to Mar. 15, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.-~33 years (1928-29, 1940-72), 61.5 cfs (44,560 acre-ft per year).
EXTREMES .--Current year: Maximum discharge, 476 cfs Apr. 23 (gage height, 8.56 ft); minimum, 0.5 cfs Feb. 15,
16; minimum gage height, 1.78 ft Feb. 15.
Period of record: Maximum discharge, 2,070 cfas Sept. 1, 1942 (gage height, 15.31 ft), from rating curve
extended above 960 cfs; no flow at times in gome years.
REMARKS . ~-Records good except those for winter periods, which are fair.
COOPERATION.~-This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEARS).--WSP 1055: 1944. WSP 1308: 1931(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocr Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 642 150 16 3.2 1.7 1.0 le7 282 52 5¢7 le4 Seb

2 Te5 128 14 3.1 1.7 1.0 1.7 262 46 b 2 1.1 47

3 10 103 12 3,0 le6 1.0 1.9 241 40 304 le2 4ol

4 13 92 11 3.1 le5 «90 203 215 34 le3 le4 365

5 16 84 965 3.0 1.2 90 202 196 31 207 1.2 3,0

6 16 75 8e 5 3.1 1.1 «90 262 181 32 245 1.1 7.0
7 18 68 8e0 3.0 1.0 90 21 174 25 1le5 1le5 1
B 15 &4 To & 3,0 50 ¢ 90 262 155 23 1.0 243 18
9 17 62 7.0 340 «90 90 204 139 19 1.8 2.1 16
10 16 61 607 28 «80 «90 840 127 15 le 6 243 13
11 15 61 6e5 2.9 « 80 1.0 75 120 15 1.5 207 12
12 13 61 69 2 2,8 «80 1,0 110 118 14 le5 2,2 12
13 13 64 600 266 «80 1.0 185 124 14 le6 1.9 12
14 13 10 600 245 «80 1.1 304 156 23 246 le6 12
15 13 a3 600 265 « 80 la2 339 156 23 2.6 1.5 12
16 13 88 6e 0 2.4 «80 le4 364 149 22 206 202 10
17 20 86 5e¢5 204 1.0 2.0 368 132 18 22 261 10

18 36 82 5.0 243 1.3 400 337 121 20 2,0 264 91

19 4“2 T4 49 262 le4 Te 0 %01 110 61 23 243 8e5

20 43 65 5¢0 242 le4 13 442 106 16 2e5 1.9 Te5

21 35 58 49 2.1 le4 20 464 104 62 1e9 3.3 65

22 31 52 Lo 7 2.1 1.3 33 472 95 47 2.0 3.0 608

23 33 49 47 2.1 1.2 68 413 87 37 1.9 3.7 6e5
24 28 42 4e2 2.0 1.1} 62 446 78 34 1,8 58 10
25 30 37 4e2 240 lel 55 400 a2 21 2¢2 499 16
26 28 33 4e 2 2.0 1.1 30 363 G4 15 202 640 13
27 29 30 4e0 le9 1.0 16 344 86 10 2.0 Tel 20
28 27 25 37 1.9 1.0 8e 4 336 77 11 l.6 LY 22
29 24 22 346 149 1.0 4e & 321 3 8e6 le 2 67 28
30 29 18 3.4 1.8 —————— 207 302 &7 Tel 1.5 6ol 25

31 120 W =====- 3.3 1.8 —————— 2s1 =mmme— 60  ====e—- 1.5 Se3 ——————

TOTAL 7697 1,986 202,11 T6e 7 32,50 343080 6487247 44167 9557 6609 G4e1 349,8

MEAN 26448 6642 65052 2047 lel12 1.1 229 134 285 2416 3,04 11.7

MAX 120 150 16 3,2 le7 68 473 282 76 Se7 Tel 28

MIN 602 18 303 1.8 «80 90 1,7 60 Te1 1.0 1.1 3,0

AC-FT 1,530 3,940 401 152 64 682 13,630 8,270 1,70¢C 133 187 694

CAL YR 1971 TOTAL 14,745.70 MEAN 4044 MAX 210 MIN lo4 AC-FT 29,250
WIR YR '1972 TQTAL 15,817.00 MEAN 43,2 MAX 473 MIN <80 AC-FT 31,37C
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05106500 Roseau River at Roseau Lake, Minn.

LOCATIONY-—Lat 48°54'22", long 95°49'55", in Sw4SWy sec.28, T.163 N., R.40 W., Roseau County, on downstream side
of bridge near left bank at Roseau Lake, 3.5 miles upstream from Pine Creek, 3.8 miles downstream from
Sprague Creek, and 7 miles northwest of Roseau.

PERIOD OF RECORD.--November 1939 to current year (incomplete).

GAGE.--Water-stage recorder. Datum of gage is 1,018.59 ft above mean sea level, adjustment of 1928 by Geodetic

Survey of Canada. Prior to Aug. 26, 1970, nonrecording gage at same site and datum. Gage readings have been
reduced to elevations above mean sea level.

EXTREMES,--Current year:

-y Maximum elevation recorded, 1,031.97 ft Apr. 22; minimum recorded, 1,020.49 £t July

N Peiéodlgilrecord: Maximum elevation observed, 1,036.86 £t May 13, 1950; minimum observed, 1,019.75 ft
ug . B .
Flood of July 1919 reached an elevation of about 1,034 ft.

LAGE HEIGHTy IN FEET, WATER YEAR OUCTUBER 1971 TO SEPTEMBER 1972

LAY ceT NV VEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 cienT 25.07 - 21.72 21.17 20.77
2 PIPRTS 25.80 24.80 21.60 21.08 20.72
3 25.87 24.34 21.58 20,84  20.68
4 25491 25.79 23.88 21,47 20,65 20.65
5 25.95 <1437 20466 20.65
6 21.31 20.73 20.88
7 21.32 20,83 21.12
e 21.22 20.58  2l.17
S 21.17 21.03 21.23

10 28.34 <1.10 21.68 21.22
11 22423 27.97 21.11 21.86 21.17
1z 25405 21.02 2l.12 21.30 2l.16
13 4092 27.34 21.08  21.09 21.21
14 24492 27.17 22.00 21.27  21.00 21.19
15 25415 26.95 22.01 21.20 20,94  21.18
16 25436 26412 21.94 21.07 20.88 21.19
1?7 26.45 21.89 20.98  20.82  2l.15
18 £5.39 31.49  26.12 21.91 20.82 20.80 21.13
19 22.89 3L.71 25.82 26.45 20.69 20.79  2l.10
20 31.87 25.62 27.38 20.75 20.75 21,06
21 31.95 25.43 27.14 20.91 20.73  21.05
22 31.94 25,14 26.89 20.97 20.70 20,97
3 31.79 24.85 26439 20.94 20.67 20.94
24 31.69 24.58 25.74 20.92 20.65 21.04
25 3l.61 24.36 24,95 20.79 20,70 21,23
26 31.49 24.23 24.16 20.64 20.72 21.43
217 31.56 24.07 23,41 20.54 20.75 21.51
<8 23.98 22.71 20,60  20.79 21.60
29 24.07 22.24 20.58 20.81 21.66
30 ——— 24.57 21,93 20.78 20.79  21.72
31 ————- —_— —— 24099  —=———= 21.10 20.81 ————-
MEAN 21,06  20.90  21.13
MAX 21.72 21.86 21,72

MIN 20254 20.65 20.65

NOTE.—-Add 1,000.00 £t to obtain elevation above mean sea level.
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05107500 Roseau River at Ross, Minn.

LOCATION,.--Lat 48°54!'37", long 95°55'18", in SF% sec.27, T.163 N., R.41 W., Roseau County, on left bank 300 ft
downstream from highway bridge, 0.2 mile north of Ross, and 2.3 miles downstream from Pine Creek.

DRAINAGE AREA,--1,220 sq mi, approximately.
PERIOD OF RECORD.--July 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,018.44 ft above mean sea level, adjustment of 1928 by Geodetic
Survey of Canada. Prior to Mar. 13, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--44 years, 268 cfs (194,200 acre-ft per year).

EXTREMES .-~Current year: Maximum daily discharge, 1,860 cfs about Apr. 25; minimum, 2.7 cfs Sept. 6 (gage
height, 1.06 f£t).
Period of record: Maximum discharge, 6,560 cfs May 12, 1950 (gage height, 18.25 ft); no flow Aug. 29, 30,
196l1.
Maximum stage known, about 19 ft in 1896. Other outstanding floods reached the following stages (from
information by local. residents): £flood of July 1919, 17.5 ft; flood of 1927, about 16 ft.

REMARKS.--Records good except those for winter period, and those for periods of no gage-height record, which are
fair. High flow regulated by natural storage in Roseau Lake.

REVISIONS (WATER YEARS) .--WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936(M). WSP 1508: 1948-49(P).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAy oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 10 396 96 19 10 7.6 350 14610 397 72 26 13
2 20 480 88 19 10 7.6 340 1530 368 67 24 11

3 31 498 80 18 10 7.5 335 15460 313 61 21 9.3

4 37 508 75 17 9.8 7.5 335 1,390 257 53 18 7.7

S 38 Si4 70 17 9.6 7.5 340 1,300 214 45 15 S.l

6 36 485 . 65 16 9.4 7.6 350 1.220 189 39 14 T.4
7 54 440 58 16 9.2 1.7 360 1+150 171 40 16 12
8 12 390 52 16 9.0 7.8 375 1,080 151 34 17 21
9 77 365 46 1S 8.9 8.0 400 1,010 130 29 19 24
10 84 360 43 15 8.8 8.3 450 951 109 25 24 21
11 100 360 40 14 8.7 8,8 550 962 97 24 35 18
12 110 370 38 14 8.6 9.3 720 837 91 25 26 17
13 103 425 37 14 8.5 10 1,000 784 87 24 18 17
14 96 450 36 13 8.4 12 1,220 147 87 33 15 16
15 92 460 34 13 8.4 18 1,340 707 90 32 12 14
16 89 465 33 13 8.3 25 14410 662 86 24 11 13
17 90 455 32 12 8,3 35 1,520 620 82 20 11 12
18 101 434 31 12 8.2 46 1,620 568 81 14 11 12
19 129 410 30 12 8.2 60 1s710 519 566 9.1 12 14
20 160 360 29 11 8.1 80 1,770 486 761 9.0 12 13
21 181 325 28 11 8.0 125 1800 458 722 13 11 11
22 190 290 27 11 8.0 190 1,820 417 681 17 10 11

23 192 265 26 11 7.9 270 14840 378 609 17 8.9 9.9
24 202 255 25 11 7.8 520 1,850 340 Sl4 16 1.7 17
25 206 250 24 11 7.8 660 1,860 314 405 13 1.7 26
26 199 235 24 11 7.8 650 1,850 296 306 8.6 9.7 39
27 181 190 23 11 7.7 630 15820 276 223 5.5 10 44
28 169 155 22 10 7.7 600 1,770 261 155 5.3 13 44
29 156 130 21 10 7.6 560 1,730 269 112 6.2 15 48
30 153 110 21 10 ====-- 450 1,690 325 87 8.7 15 45

31 232 emeee- 20 10 —————— 370 ————— 379 meewee- 20 14 —————

TOVAL 35590 105830 1,274 413 248.7 54406.2 34,4525 234246 8,141 809.4 479.0 572.4

MEAN 116 361 411 13.3 8.58 174 1,151 750 271 26,1 15.5 19.1

MAX 232 514 96 19 10 660 14860 15610 761 72 35 48

MIN 10 110 20 10 7.6 7.5 335 261 81 5.3 7.7 Sl

AC~FT 75120 214480 2+530 819 493 10,720 685480 465110 165150 1,610 950 15140

CAL YR 1971 TOTAL 785434.0 MEAN 215 MAX 19510 MIN 6.6 AC-FT 155,600
WTR YR 1972 TOTAL 89+534.7 MEAN 245  MAX 1,860 MIN 5.1 AC=FT 177,600

NOTE.--No gage-height record Apr. 23 to May 9.
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05112000 Roseau River below State ditch 51, near Caribou, Minn,
(International gaging station)

LOCATION.--Lat 48°58'54", long 96°27'46", in SB%Swy sec.34, T.164 N., R.45 W., Kittson County, on left bank 400
£t downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mile west of Caribou.

DRAINAGE AREA.--1,570 sq mi, approximately.

PERIOD OF RECORD.--April to October 1917, April 1920 to current year (some winter records incomplete). Pub-
lished as "at Caribou", prior to April 1929; as “"below Cutoff ditch, near Caribou" April 1929 to September
1936. Records published for both sites April 1929 to September 1930. Monthly discharge only for some peri-
ods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,002.,14 ft above mean sea level, adjustment of 1928, by Geode-
tic Survey of Canada. Prior to Apr. 1, 1929, nonrecording gage at site at Caribou 0.6 mile upstream at datum
0.95 £t lower.

AVERAGE DISCHARGE.--15 years {(1920-30, 1932-33, 1936-43), 298 cfs (215,700 acre-ft per year).

EXTREMES.--Current year: Maximum discharge, 1,690 cfs May 2 (gage height, 7.79 £t); minimum, 9.7 cfs Aug. 7
{gage height, 1.70 ft).

Period of record: Maximum discharge, 4,080 cfs May 19, 1950 (gage height, 11.81 £t); no flow Aug. 13,
1936.
Flood of 1916 is reported to have reached a stage of about 15.5 £t at former site.

REMARKS . --Records good except those for winter periods and period of no gage-height record, which are fair.
Occasionally, at high stages, there is some natural diversion of flow above station to headwaters of Two
Rivers. sStation not operated during winter period.

COOPERATION.-~This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEAR).--WSP 1308: 1938(M). WSP 1508: 1917(M), 1920, 1932(M), 1934-35(M). WSP 1913: 1954(M).

DISCHARGSy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Day ocT NOV pec JAN FER MAR APR MAY JUN JuL AUG SEP
1 38 229 220 1,680 460 130 12 12

2 40 354 210 1,680 440 100 21 15

3 51 200 1+670 430 90 25 15

4 56 190 1,650 400 85 21 16

5 62 175 1,640 360 80 16 15

6 63 160 1.610 30¢ 75 12 17

7 o4 150 1,590 270 69 11 20

a8 70 ' 140 1,560 230 66 14 21

9 83 135 1,530 200 65 15 25
10 91 130 14500 170 64 18 22
i1 92 140 19450 140 58 22 24
12 104 180 1+410 135 52 59 25
13 110 229 1,370 135 54 ot 25
14 110 360 14350 132 56 26 25
15 105 500 1,300 132 55 19 22
lo 100 650 1,220 131 58 14 24
17 99 950 1,170 123 53 13 20
13 94 1,220 1,100 120 50 12 23
1v 100 1+330 1,010 152 4“7 13 25
2 122 1,350 950 440 46 12 22
21 152 1,380 840 694 43 13 13
22 173 1,420 740 154 38 12 14
23 184 16 1,450 680 754 36 12 19
24 193 18 1,480 620 719 34 12 21
20 198 55 1,510 570 660 32 12 19
20 204 130 1,560 530 60C 28 12 19
27 204 180 14590 480 500 24 12 21
24 136 210 1,630 430 370 19 13 3l
29 177 230 14660 410 260 16 13 30
ER] 167 ————- 240 1,680 410 185 13 12 31
31 165  e=erm=- ————— 230 ———— 440 ————— 12 13 m—————
TTAL 39654 23,970 34,590 104396 1,648 535 631
MEAN 113 799 1,116 347 53.2 17.3 21.0
X 204 1,080 1,680 754 130 59 31
Mim 33 130 410 120 12 11 12
LS 74250 474540 68,610 20,620 3,270 1,060 1,250

NOTE.--No gage-height record May 15 to June 14.



LAKE OF THE WOODS BASIN 75
05124480 Kawishiwi River near Ely, Minn.
(Hydrologic bench-mark station)

LOCATION.--Lat 47°55'22%, long 91°32¢06", in SE% sec.24, T.63 N., R.10 W., Lake County, on left bank upstream
from rapids, 2 miles upstream from South Kawishiwi River, 2.2 miles southwest of Fernberg Lookout Tower and
14 miles east of Ely.

DRAINAGE AREA.--253 sq mi.

PERIOD OF RECORD.~-June 1966 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,450 ft (from topographic map) .

AVERAGE DISCHARGE.--6 years, 255 cfs (13.69 inches per year).

EXTREMES.--Current year: Maximum discharge, 1,380 cfs about May 12 (gage height, 5.75 ft, from recorded range in
stage) y minimum, 38 cfs Oct. 16, 17 (gage height, 2.84 ft).

Period of record: Maximum discharge, 1,540 cfs Apr. 29, 1969 (gage height, 5.88 ft); minimum, 24 cfs Sept.
28, 29, 1966:; minimum gage height, 2.70 ft Feb. 23-29, 1968.

REMARKS .~-Records good except those for period of no gage-height record, which are fair. Records of chemical
analyses and water temperatures for the current year are published in Part 2 of this report.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY acT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 47 229 480 189 115 81 66 660 395 111 86 210

2 48 270 464 L84 LS 79 66 760 380 107 82 203

3 50 313 453 179 110 78 65 870 370 102 79 197

4 47 344 438 176 L10 78 64 970 360 97 76 189

5 47 373 433 174 108 78 64 14060 350 94 13 186

6 51 383 422 167 107 79 64 1,130 336 92 T2 184

7 51 392 412 163 103 79 60 L.180 318 9% 69 192

8 50 412 402 158 102 79 57 14240 300 92 68 186

9 48 428 392 158 100 78 57 1,280 279 91 65 182
10 47 443 378 156 99. 17 57 1e310 255 90 64 179
LL 46 453 363 154 97 17 58 1,330 240 88 63 176
12 46 459 344 154 97 17 59 1.350 232 88 63 172
13 44 475 340 154 94 %6 72 1,330 222 84 62 182
L4 41 486 331 154 92 76 72 14290 229 84 60 185
15 40 497 318 L54 90 74 72 1,230 216 8L 60 190
16 39 508 318 150 a8 74 73 1,150 203 17 232 195
17 47 530 304 146 86 T4 76 1,080 192 76 232 200
18 56 553 291 la4 85 T4 81 1,000 182 74 240 205
19 59 559 283 141 85 73 95 930 179 73 262 198
20 62 565 215 137 84 72 120 850 167 74 279 192
21 62 571 266 134 82 72 140 790 158 18 296 186
22 63 565 255 134 8l 73 165 730 152 90 313 184
23 65 565 255 134 79 74 190 660 146 102 304 182
24 65 565 244 134 79 74 230 600 141 100 296 180
25 66 559 236 135 79 T2 265 550 135 99 291 180
26 69 548 229 132 79 T2 300 510 132 96 283 179
27 83 530 222 130 79 70 340 480 127 94 270 179
28 128 519 216 127 81 69 395 460 125 92 255 179
29 134 508 210 125 69 470 445 127 91 244 176
30 154 491 236 122 68 550 430 118 91 232 172
31 194 —————— 197 116 68  ———=-— 420 ———— 90 222 ————ee
TNTAL 24054 14,093 9,977 44615 2,687 2314 44443 28,075 6,766 24792 54293 59600
MEAN 6643 470 ‘322 149 92.7 T4. 6 148 906 226 9.1 171 187
vax 194 571 480 189 115 31 350 1,350 395 111 313 210
MIN 39 229 197 Li6 73 &8 57 420 118 73 60 172
CFSM <26 L.86 1.27 59 «37 29 +59 3.58 -89 <36 -68 « T4
IN. -30 2.07 l.47 .68 .40 34 .65 4.13 .99 <41 .78 .82

CAL YR 1971 aTAL 105,686 MEAN 290 MAX 1,520 MIN 27 CFSM 1.15 IN 15.58
WTR YR 1972 TOTAL 88,709 MEAN 242 MAX 1,350 MIN 39 CFSM .96 IN 13.04

NOTE.~-No gage-height record April 18 to June 5.
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05127000 Kawishiwi River near Winton, Minn,

LOCATION.--Lat 47°56°'05", long 91°45'50%, in NE%NW4 sec.20, T.63 N., R.1ll W., Lake County, at powerplant of
Minnesota Power & Light Co., just upstream from Fall Lake, and 1.8 miles east of Winton.

DRAINAGE AREA,.--1,200 sq.mi, approximately.

PERIOD OF RECORD.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 1923 to
current year. Monthly discharge only for some periods, published in WSP 1308.

AVERAGE DISCHARGE (UNADJUSTED) .--53 years (1905-06, 1915-17, 1918-19, 1923-72), 1,021 cfs (11.55 inches per
year) .

EXTREMES.--Current year: Maximum daily discharge, 8,260 cfs May 10; minimum daily, 129 cfs Apr. 9.
Period of record: Maximum daily discharge, 16,000 cfs May 18, 1950; no flow at times.

REMARKS.--Records fair. Daily discharge computed from powerplant records. Flow regulated by powerplant and

by Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, and Garden Lakes.

COOPERATION.--Records collected by Minnesota Power & Light Co., under general supervision of Geological Survey,

in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEFT PER SECUND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

JAY ueT NIV DEC JAN FEB MAR APR MAY JUN JUL AUG
1 134 34420 2+110 863 622 370 535 3,750 1,530 620 960
2 349 3,72v 2,020 895, 622 499 535 4,530 1,460 410 960
3 646 4,500 19930 863 590 532 535 5,350 1,460 314 921
o 633 54 J30 1,900 895 590 499 500 64040 1,460 410 960
5 669 5,200 14900 395 557 467 500 643690 11460 411 928
6 618 5,090 1¢820 943 495 499 439 7,200 1,560 395 863
7 518 5,010 11450 900 416 499 463 7,780 1,470 739 798
3 618 5,090 14250 952 513 435 398 8,080 1,470 560 841
g 659 4,530 1,150 928 513 467 129 84180 1,470 501 765
10 051 44030 14060 928 481 467 560 8,260 1,470 501 697
11 585 3,500 1,060 960 481 513 303 84260 1,310 501 634
12 851 3,230 1,060 960 481 551 399 8,000 1,040 6170 635
13 519 3,359 14120 960 249 551 528 7,860 960 835 603
14 630 2,990 829 895 481 518 427 7,600 960 618 603
15 194 2,950 733 895 481 551 431 6,980 1,040 435 625
16 725 2,760 194 895 481 648 431 6¢570 1,010 330 14150
17 992 2,910 14150 923 469 583 495 6,050 960 469 924
13 924 2,700 1,150 758 431 528 615 5,510 960 404 956
19 304 2,710 1,150 762 481 517 595 55400 992 372 1,120
20 5177 2,830 14150 162 151 496 724 4,810 960 417 1,180
21 635 2,700 1y 150 762 481 668 984 44430 960 352 1,090
22 799 24340 1,150 731 416 666 154 4,200 960 565 2,200
23 960 2,750 14150 748 481 697 1,090 3,980 928 672 24320
24 972 24,740 14150 718 449 785 1,070 3,110 799 124 24920
25 1,090 2,720 11150 748 %49 534 1,520 2,540 799 785 2,990
26 14060 2,640 14150 716 462 663 14620 14940 804 795 24630
21 1,720 2,750 1+150 533 155 580 15950 2,010 783 860 3,120
28 24400 2,730 IRET] T14 467 569 2,610 1,720 586 960 2,870
23 21470 2,630 969 531 499 537 24920 24140 845 1,020 2,750
34 2,730 2,360 863 649  —————- 567 3,280 2,740 Tle 1,020 24770
31 3,110 ~----- 928 665  —---== 470  —=---- 1,600 ---=-- 1,120 24670 -
TOTAL 32,118 102,430 38,672 25,673 13,489 16,926 27,350 163,310 33,282 18,785 45,453 38,441
MEAN 1,036 3,414 1,247 828 465 546 912 5,268 1/109 606 1,466
MAX 3,110 5,200 2,110 960 622 785 3,280 8,260 1,560 1,120 3,120
MIN 577 2,360 738 649 155 370 129 1,600 1686 314 603
£ +223 -45 +9 -244 -112 -249 +176 +390 -22 +66 -21
MEAN ¢+ 1,259 3,369 1,256 584 353 297 1,088 5,658 1,087 672 1,445
CFSM ¢ 1.05 2,81 1.05 0.49 0.29 0.25 0.91 4,72 0.91 0.56 1.20
IN. ¢ 1.21 3.13 1.21 0.56 0.32 0.29 1.01 5.44 1.01 0.65 1.39

CAL YR 1971 TOTAL 617,472 MEAN 1,692 MAX 8,500 MIN 161 MEAN ¥ 1,704 CPFSM ¥ 1.42 IN. ¥ 19.14
WIR YR 1972 TOTAL 555,929 MEAN 1,519 MAX 8,260 MIN 129 MEAN ¢ 1,533 CFSM ¥ 1.28 1IN, ¢ 17.39

# Changes in contents, equivalent in cubic feet per second, in Camp Six, Bald Eagle, Gabbro, Little Gabbro,

Birch, White Iron, Farm, South Farm, and Garden Lakes.
¥ Adjusted for change in reservoir contents.
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05127205 Burntside River near Ely, Minn,
LOCATION.--Lat 47°54'55", long 91°56'59", in NE4NE) sec.26, T.63 N., R.13 W., St. Loui
.26, T. .+ R, . . 8 County, on left bank on
downstream handrail of bridge on County Road 88, 2.5 miles upstream £rom mouth, 4
5 miles downstream from outlet on Burntside Laké. P " mOuER miles northwest of Ely and
PERIOD OF RECORD.--May 1967 to current year.
AVERAGE DISCHARGE,--5 years, 67.2 cfs.
GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,340 ft (from topographic map) .
EXTREMES.-~Current year: Maximum discharge, 230 cfs May 8 (gage height, 7.44 ft, from graph b o
ingg) ;1m‘:;nix§um da:-éy d;l‘:i?ameéis.z cfs Oct. 15; minimum gage height: 5.29 £t Sept. 32.p ased on gage read
eriod of record: mum discharge; 455 cfs June 12, 1970 (gage height, B8.59 ft, £ odma -
mum daily discharge, 0.8 cfs Oct. 6, 7, 1967. ! gag g Ton floodnark)s mini

REMARKS .-~Records fair.

COOPERATION.--Gage readings furnished by the Water Quality Office, Environmental Protection Agency.

0ISCHAPGE, IN CURIC FEET PER SECOND. WATER YCAP CCTURER 1971 TO SEPTEMBER 1972

DAY ocT NOY CEC JAN FFFR MAR APR MAY JUN JuL AUG SEP
1 16 7 oR [1d 42 & 26 1¢1 101 4] 54 32
2 21 81 96 €9 41 a2 26 16 99 37 51 26
3 1< g1 94 8 41 31 26 206 94 35 49 19
4 12 ¥4 91 57 40 21 26 208 92 32 47 14
€ 11 &4 s 5¢ ze 31 27 211 e9 30 44 12
[ 12 B8R €7 55 39 30 27 215 86 28 42 10
7 11 S0 26 £4 3K 30 2R 225 3] 28 40 9.7
& 11 a7 [ £ L1 30 28 230 79 28 39 8.8
° 1n 70 €3 . 52 2?7 20 29 223 ka4 27 39 10
10 a.5 7€ a4 &2 a7 20 30 216 n 27 37 17
11 G0 74 -7 £1 37 50 31 210 &5 28 a8 23
12 2.0 76 &1 50 LY 20 33 207 60 34 35 19
13 8.0 T4 81 49 3é 30 25 202 61 34 34 18
14 ba8 85 £Q &9 36 30 38 196 63 a7 32 17
15 5.2 102 €0 48 36 29 41 190 60 37 34 12
16 T0 102 70 48 3¢ 29 45 180 60 38 46 11
17 12 1¢6¢ TR 47 36 9 68 176 58 38 54 10
18 19 118 7€ 47 25 29 51 170 59 40 S4 18
19 27 118 T4 46 ae 29 S4 164 6? 45 54 14
20 27 16 73 46 35 29 57 158 61 52 54 12
21 26 114 71 45 35 29 63 153 57 53 55 10
22 2R 1z 70 45 34 29 70 149 54 58 56 9.5
23 26 110 &9 45 34 29 16 140 49 65 53 10
24 24 107 68 4l 34 28 83 138 42 66 52 11
25 23 105 67 44 33 2€ 91 131 36 66 49 14
26 21 102 66 44 28 102 126 31 &6 47 15
27 23 102 65 43 27 122 122 25 &h 45 14
28 61 100 64 43 27 13R 118 43 61 43 14
29 =7 100 63 42 26 152 113 49 61 40 12
30 64 98 62 42 26 174 110 47 60 39 11
31 72 ————— (3] &2 26 - 108 —————— 55 35
TOTAL 1.2 24854 2,401 1,518 1,052 S04 1,777 %4385 1,911 143269 1,391 433.0
MEAN 22.1 95.1 77.5 49.0 36.3 29.2 59.2 174 63,7 héo2 44.9 14.4
MAX 727 118 98 60 42 32 174 230 101 66 56 32
MIN $e2 74 61 “2 32 26 26 108 25 27 32 8.8

CAL YR 1971 TOYAL 264986E€.3 MEAN 68.1 Max 292 MIN 5.2
WTR YR 1972 TOTAL 21,4679.% MEAN 56,2 MAX 230 MIN 5.2
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05127210 Armstrong Creek near Ely, Minn.

LOCATION.--Lat 47°53'48%, long 91°55'50", in SWiNE% sec.36, T.63 N,, R.13 W., St. Louis County, near right bank
50 ft upstream from culvert on County Road 88, 1.2 miles upstream from mouth and 2.5 miles southwest of Ely.

DRAINAGE AREA.--5.29 sq mi.
PERIOD OF RECORD,.--May 1967 to current year.
AVERAGE DISCHARGE.--5 years, 5.21 cfs (13.37 inches per year).

GAGE.--Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,365 ft (from topographic
map) . Prior to Oct. 1, 1969, at site 100 £t downstream at same datum.

EXTREMES.--Current years Maximum discharge, 45 cfs Apr. 29 (gage height, 3.98 ft); maximum gage height, 4.17
f't gr. 31 (from graph based on gage readings, backwater from ice); minimum daily discharge, 0.3 cfs Feb. 23
o Mar. 7.
Period of record: Maximum discharge, 131 cfs May 21, 1970 (gage height, 5.88 ft, from floodmark)s; no flow
Feb. 28 to Mar. 6, 1968.

REMARKS ,--Records poor.

coopmw;on.ncaqe readings furnished by Water Quality Office, Environmental Prot;

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1971 TO SEPTEMBER

ection Agency.

1972
DAY - oOCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 12 21 4.9 1.1 1.0 .30 1.0 36 1.0 «40 1.5 1.2
2 14 17 4.0 1.1 1.0 30 .90 32 .90 <40 1.4 1.0
3 10 14 3.5 1.1 .90 .30 +90 29 .90 40 1.4 <90
4 7.6 12 3.1 1.0 .90 .30 «90 24 1.0 <40 1.4 +70
5 5.4 12 2.8 1.0 .80 .30 .80 21 1.2 <40 1.4 80
6 5.1 10 2.6 1.0 .80 .30 .80 20 1.2 «40 1.3 1.0
7 45 7.4 2.4 1.0 .70 .30 .80 19 1.3 60 1.3 «90
8 45 6.7 2.2 1.0 .70 <40 <90 17 1.1 50 1.7 .80
9 4.2 6.0 2.1 .90 .70 +40 .90 13 1.0 .40 1.6 .70
10 3.8 5.7 2.0 +90 60 <40 1.0 11 <90 «40 1.4 +60
11 3.7 5.4 1.9 .90 .60 .40 2.0 9.6 .80 1.2 1.4 +80
12 3.6 5.1 1.9 <90 .50 50 3.5 8ot .70 1.6 1.4 .80
13 3.6 5.0 1.8 .80 .50 .50 5.8 8.0 .90 1.6 1.3 1.2
14 4.2 11 1.8 .80 .50 60 8.5 7.7 1.2 2.1 1.3 1.0
15 45 19 1.8 80 .50 .70 10 7.5 +90 2.4 1.7 1.0
16 6.0 18 1.7 .80 .50 .80 13 645 .80 2.2 6.0 .90
17 8.6 17 1.6 .80 «40 1.0 16 5.5 1.5 2.2 6.2 .80
18 12 21 1.6 «90 +40 1.1 19 4.7 3.5 2.1 4.0 80
19 16 20 1.5 .90 <40 1.3 21 4.0 4.3 1.8 2.8 .70
20 13 17 1.5 1.0 <40 1.4 25 3.5 2.9 45 3.2 .90
21 11 1s 1.5 1.0 +40 1.5 27 2.9 2.5 3.2 2.8 <90
22 9.1 13 1.4 1.0 40 1.5 29 2.4 2.1 7.5 3.3 80
23 Te6 12 1.4 1.1 <30 1.4 30 2.0 1.7 6.5 2.4 <70
24 6.5 10 1.4 1.2 .30 1.3 25 1.6 1.2 4.6 2.1 <70
25 7.0 8.9 1.3 1.2 .30 1.2 28 1.2 «90 2.6 1.7 .70
26 15 8.2 1.3 1.2 .30 1.2 31 1.1 «60 1.7 1256 .80
27 21 7.5 1.2 1.1 .30 1.2 37 1.1 .50 1.6 le4 1.0
28 33 7.0 1.2 1.1 .30 1.1 42 1.0 1«60 2.1 1.3 .70
29 23 6e4 1.1 1.0 <30 1.1 43 1.1 |50 1.9 1.0 «60
30 20 5.7 1.1 1.0 - 1.1 1 1.1 .50 1.6 .90 .60
31 25 1.1 I 1.0 1.0 =—mmme 1.5 1.1
TOTAL  324.5  344.0 60.7  30.50  15.70  25.20 465.70  303.9 39,10  60.80  63.30  25.00
MEAN 10.5 11.5 1.96 .98 54 .81 15.5 9.80 1.30 1.96 2.04 .83
MAX 33 21 4e9 1.2 1.0 1.5 43 36 4.3 7.5 6.2 1.2
MIN 3.6 5.0 1.1 .80 .30 <30 .80 1.0 .50 <40 .90 «60
CFSM 1.98 2.17 .37 .19 .10 .15 2.93 1.85 .25 .37 .39 16
. 2.28 2.42 .43 .21 .11 .18 3.27 2.14 .27 43 .45 .18
CAL YR 1971 TOTAL 2,012.90 MEAN S.51  MAX 61 «40 CFSM 1.04 IN 14,15
WTR YR 1972 TOTAL 1,758.40 MEAN 4,80 MAX 43 .30 CFSM .91 IN 12,37
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05127215 Longstorff Creek near Ely, Minn.

LOCATION.--Lat 47°53'33%, long 91°54°'55", in SE4SWy sec.3l, T.63 N., R.12 W,, St. Louis County, left bank on

downstream aidé of culvert of U.S. Highway 169, 0.7 mile upstream from mouth, 1.5 miles southwest of Ely and
2.5 miles downstream from outlet of Mitchell Lake.

DRAINAGE AREA.--8.84 sq mi.
PERIOD OF RECORD,.--May 1967 tO current year.
AVERAGE DISCHARGE.--5 years, 8.91 cfs (13.69 inches per year).

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,360.67 ft above mean sea
level, datum of 1929 (levels by Minnesota Highway Department) .

EXTREMES.--Current year: Maximum discharge, B0 cfs Apr. 29 (gage height, 3.46 ft); minimum, 0.4 cfs July 4, 5,
9, 107 minimum gage height, 0.55 ft July 5, 10.
Period of record: Maximum discharge, 230 cfs June 10, 1970 (gage height, 6.52 ft, from f£loodmark); no
flow on many days in 1968 and May 7, 1969.
REMARKS ,--Records good except those for winter periods, which are fair.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DISCHARGE, IN CURIC FEET PER SECCND, WATER YEAR OCTYOBER 1971 YO SEPTEMBER 1972

DAY ocy NOV DEC JAN FEE MAR APR MAY JUN Jut AUG SEP
1 11 28 6.8 3.4 2.2 -80 2.2 67 3.1 «50 2.4 «90
2 14 264 6.3 3.3 2.1 -80 2.2 60 2.5 «60 2.0 «T0
3 11 22 €.0 3.3 2.0 .80 2.2 55 2.0 «50 1.7 «60
& 6.4 20 €.7 3.2 2.0 .80 2.3 47 1.6 «40 1.5 «50
s 5.0 18 F.b 3.1 1.9 +80 2e4 40 1.2 «40 1.3 «50
€ 4a7 16 5.2 3.0 1.8 -80 2.3 3e 1.1 «50 1.1 1.1
7 3.4 14 5.1 2.9 1.8 «80 2.2 35 1.0 «60 «90 1.0
8 3.2 12 5.0 29 1.7 «20 2.2 33 90 «50 1.9 70
9 2.9 11 4.8 2.8 1.6 «90 2.1 28 «80 «40 1.4 «60
10 2.5 10 4,7 2.8 1.5 90 2.1 23 +80 «40 l.1 «80
11 2.1 9.3 4.6 2.8 1.5 «90 2.2 21 -80 1.2 1.2 5.0
12 1.8 8.5 4.5 2.8 1.4 90 2.4 19 80 56 1.1 1.1
12 1.6 .0 4.3 2.7 1.3 1.0 3.1 18 1.7 6.0 1.0 1.6
14 1.2 14 4.3 2.7 1.2 1.0 4.0 17 le4 2.1 «90 1.3
1F 1.2 17 4.2 2.7 1.1 1.1 et 16 1.1 3.3 <70 1.0
16 1.3 16 4.2 2.7 1.1 1.3 9.0 14 1.0 2.9 10 «90
17 3.0 18 4.1 2.7 1.0 1.5 14 14 2.3 2.6 15 «90
18 6.0 24 4.0 2.7 1.0 l.6 le 13 4e0 2.4 T.7 «80
19 13 23 4.0 2.6 90 1.8 18 12 5.0 1.9 4.7 «50
20 11 20 3.9 2.6 .50 1.9 31 11 bol 8.9 4.2 1.2
21 6.6 17 3.9 246 .90 2.3 36 10 3.7 T.7 4e3 1.7
22 5.C 15 2.8 2.5 .80 2.9 35 9.3 1.9 20 5.2 lel
232 4.0 12 3.8 2.5 -1 3.1 32 7.6 1.2 18 3.6 1.0
24 2.0 1? 3.8 2.5 -E0 3.0 30 6.3 <%0 13 3.2 90
25 2.3 11 2.7 2.5 .80 2.8 38 6.3 (v 9.6 2.8 «90
6 2.8 10 3.7 et -80 2.6 52 5.0 70 Te2 242 1.5
27 6.1 2.2 3.7 2.4 -80 24 65 4e8 <80 6.0 1.7 1.2
28 26 R.4 3.6 2.3 .80 2.2 71 4.6 1.0 5.6 1.4 1.3
2e 23 7.9 3.6 2.3 .80 2.1 5 4e3 1.0 47 1.4 1.3
20 28 7.2 3.5 2.3 —————— 2.2 72 4.2 «50 4.0 1.3 1.3
31 33 —————- 3.4 202 = 2.3 ——— 4a2 3.4 1.1

TPTAL 25642 443.6 137.56 24,2 37.30 49.20 633.3 647.6 49.90 140.90 90.00 33.90

MF AN 8.26 14.8 4o bty 2.72 1.29 1.5¢9 21l.1 20.9 1.66 4455 290 1.13

MAY 36 28 6.8 3.4 2.2 3.1 75 67 5.0 20 15 5.0

MIN 1.2 7.2 3.4 242 -80 «80 2.1 402 50 «40 70 «50

CFSM «93 1.67 «50 31 .15 .18 2.39 2.36 .19 «51 33 .13

IN. 1.08 1.87 .58 «35 .16 .21 2,67 2.73 21 «59 <38 ol4

CAL YR 1971 TOTAL 3,016.30 MEAN 8.26 MAX 100 MIN .10 CFSM 93 IN 12.69
WTR YR 1972 TOTAL 2,603.70 MEAN 7.11 MAX 75 MIN .40 CFSM .80 IN 10.96
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05127219 Shagawa Lake tributary at Ely, Minnesota

LOCATION.~-Lat 47°54'24", long 91°52'23%, in NE4SW4 sec.28, T.63 N., R.12 W., St. Louis County, on left bank,
200 ft upstream from mouth, 500 £t northwest of sewage plant in Ely.

DRAINAGE AREA.--0.71 sq mi.

PERIQD OF RECORD.--April 1971 to current year.

GAGE.--Water-stage recorder and V-notch sharp crested weir.

75 £t downstream at different datum.

EXTREMES.--Current year:

Period of record:

year.

REMARKS .~-Records good.
basin was diverted 1,700 ft upstream from gage to open mine pit.

Maximum discharge,

23 cfs Oct. 19

: {gage height, 2.69 ft); no flow at times.
Maximum discharge, 48 cfs June 17, 1971 (gage height, 2.96 ft); no flow at times each

Prior to June 8, 1971, nonrecording gage at site

On March 20, 1972, storm sewer carrying runoff from business and residential areas in

COOPERATION.--Prior to June 8, 1971, gage readings furnished by Water Quality Office, Environmental Protection

Agency.

DISCHARGEs IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
Day ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 «84 71 .13 .10 08 .10 .12 .18 «03 «01 «04 «03
2 2.3 «84 o1} .10 «08 .10 .13 22 .03 «01 «05 «03
3 34 «57 .10 «10 «08 .10 .12 .16 «03 .02 04 «03
4 23 48 15 »10 +08 «06 .12 ola »03 .02 04 «06
S «79 71 .12 +09 «08 06 «10 21 04 «02 «03 06
6 49 .32 .18 .09 »08 «09 oll .23 04 .02 04 .12
7 48 «28 .12 «09 .08 »07 »10 «15 »03 .02 «06 «05
8 22 29 .10 «09 .08 <08 .09 .13 .02 .02 ~06 04
9 *15 .28 .11 «09 «08 +08 09 .11 04 02 »03 « 06
10 .13 »25 »09 «09 08 .08 50 »10 .04 .02 «03 «05
11 .12 «27 .07 08 .08 07 .32 »10 «06 04 «03 06
12 +13 .28 «10 -08 .08 .13 21 09 «05 27 «03 .16
13 «10 24 #23 .08 «08 «24 .18 »09 o11 «05 #03 #11
14 09 1.3 «39 «08 .08 .18 +38 09 « 04 06 .02 .06
15 «09 63 «40 «08 »08 .12 82 +08 «03 » 04 «51 «06
16 «06 35 «20 «08 <08 .10 1.6 «07 «03 .08 «76 «06
17 2,6 1.3 16 »08 .07 .l2 +83 «07 «03 «09 #27 »05
18 «31 1.2 .12 «08 «07 ola »66 - 06 .07 «04 »10 «06
19 1.8 +67 .12 .08 07 .16 78 «06 17 +05 «08 «06
20 »28 .29 v12 - 08 «07 .18 o T4 »05 #04 48 «08 23
21 29 23 ell «08 07 ol4 «49 «0S «03 «51 «13 «07
22 «20 23 o1l «08 07 .11 «39 « 06 03 79 «10 - 06
23 20 20 a11 <08 «07 «10 «33 «05 «03 «30 ola .06
24 .17 26 .11 .08 .07 .13 <40 04 «03 «15 «06 «06
25 .16 .17 .11 .08 .07 .lé 113 «03 »03 .11 06 «06
26 .16 .18 .10 +08 »07 .13 ool «03 .OP »09 «06 «09
217 5.8 »21 »10 .08 «07 .13 »31 +03 <04 .08 «05 «05
28 1.2 .16 «10 .08 .08 «31 24 04 « 06 +09 »05 «05
29 78 «23 «10 08 <10 .17 .21 «04 .03 07 «02 «05
30 2.5 »23 «10 .08 e .15 »18 .04 «03 «06 0 «05
31 1.1 ————— .10 .08 ommene «13 wme——— »03 —————— «06 0 —eeeee
TOTAL 24,11 13.34 «27 2,62 2,23 3.90 11,37 2.83 1,30 3.69 3.00 2,00
MEAN .78 Ty ol4 «085 «077 .13 «38 »091 +043 .12 »097 067
MAX 5.8 1.3 40 »10 .10 +31 1.6 «23 .17 »79 76 23
MIN #06 .16 »07 08 «07 «06 «09 03 .02 .01 0 «03
CFSM 1.10 62 «20 .12 oll .18 »54 .13 06 17 ol «09
IN. 1.26 #70 .22 .14 .12 20 «60 .15 07 .19 .16 »10
WTR YR 1972 TOTAL 74.66 MEAN .20 MAX 5.8 MIN O CFSM ,28 IN 3.91

NOTE.~-No gage-height record Jan. 26 to Feb. 28.
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05127220 Burgo Creek near Ely, Minn.

LOCATION.--Lat 47°55'32", long 91°51'40", in SWiNWy sec.22, T.63 N., R.12 W., St. Louis County, near right bank
6 ft upstream from twin culverts on County Road 88, 0.5 mile upstream from mouth and 1.5 miles north of Ely.

DRAINAGE AREA.--3.04 sq mi.
PERIOD OF RECORD.--May 1967 to current year.
AVERAGE DISCHARGE.--5 years, 3.98 cfs (17.78 inches per year).

GAGE.--Nonrecording gage and crest-stage gage; gage read once daily. Altitude of gage is 1,340 £t (from topo-
graphic map) .

EXTREMES.--Current year: Maximum discharge, 41 cfs Apr. 29 (gage height, 6.98 ft); no flow for several days in

June, July.

Period of record: Maximum discharge, 732 cfs June 10, 1970 (gage height, 12.14 ft, from floodmark), from
rating curve extended above 150 cfs on basis of flow through culvert and flow-over-road measurement of peak
flow: no flow at times in 1967, 1968, 1972,

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

NISCHAFGE, IN CUFIC FEET PEF SICOND, WATER YLA® (GCTOEER 1971 TO SEPTEMEER 1972

DAY oeT NOV nEC Jan FEF MAR £PR MAY JUN JUL AUG SEP
1 2.5 1¢ 3.z RO .5C .10 .30 o4 .20 o «50 <30
H 3.F 13 2.8 .60 ) .10 «30 21 .20 .10 .40 +30
3 3,7 11 2.¢ <0 Y .10 30 20 .10 .10 40 +30
4 3.4 a,1 2.4 .70 40 .10 .30 lo .10 .10 40 «20
5 2.0 7.7 2.1 .70 .46 .10 +30 14 0 0 40 «20
6 2.0 6.7 2.0 .70 40 .10 .30 13 o [} 40 «20
7 3.6 5.0 1.6 .70 40 .10 «30 12 0 ¢} «30 «30
e 2.6 4.0 1.8 .70 .2 .10 +30 11 3} (4] *30 «20
9 2.2 2.7 1.7 .70 o320 .10 .40 9.1 0 .10 «30 «20
10 2.9 Tt 1.6 .70 .20 .10 40 7.3 0 .10 «30 «20
11 2.6 3.2 1.6 +60 .30 .20 <50 5.4 0 .10 «30 «20
12 2.3 3.1 1.5 .60 .30 .20 .60 6.6 1} .20 .30 .20
13 2.0 2.9 1.5 .60 «30 .20 :17) 5.0 +30 .20 +30 <30
14 1.6 3.0 1.4 .60 .20 .20 1.2 5.8 .20 +20 «30 +20
15 1.8 5.2 1.2 &0 20 .20 1.9 Se .10 «20 «30 «20
16 1.8 5.2 1.3 .60 .20 .20 2.9 ] 0 .30 8.2 «20
17 3.1 5.6 1.2 .60 .20 «20 48 3.6 0 +40 24 «20
1R 7.7 (39 1.2 .60 .20 «20 7.2 2.9 .20 «30 20 .10
19 12 G.6 1.2 .60 .20 .20 13 2.6 40 «20 17 «10
20 13 9.1 1.2 .60 .20 .20 26 1.7 .30 «60 15 .10
21 17 €.6 1.1 «6C - -30 26 1.2 »20 .50 13 40
22 96 8.1 1.1 ) .26 .30 24 .90 .10 1.2 25 «20
23 2.0 7ot 1.6 +50 .16 «30 22 .90 .10 . 3.0 5.6 «20
2e 6ot 6.7 1.0 .50 .10 «30 20 .90 .10 4.0 2.0 .10
2% 5.2 6.0 1.0 .50 .10 .30 21 .70 .10 3.2 1.5 .10
26 4.0 S.b .90 .50 .10 «30 27 «60 .10 2.3 lel +10
27 4eb 4,7 .©0 .50 .10 «30 35 .60 0 1.1 «80 <10
28 21 4.2 .90 50 .10 +30 37 +50 [} 1.0 -60 .10
29 19 3.8 <E0 +50 .10 <30 40 40 0 «90 -50 .10
30 20 3.5 +80 50 m———— .30 30 .30 0 .70 «40 .10
31 19 ———— .80 50  —————e .20 - 030 —m——— «60 Y]
TOTAL 216.3 1°2,0 45.50 16.00 7.20 6.30 344,10 196.50 2.80 21.70 140.30 5.70
ME AN 6.TR 6463 1.48 .61 .25 .20 11.5 6.34 .093 .70 4.53 .19
MAX 21 16 3.2 LE0 .50 +30 40 24 .40 4.0 25 40
MIN 1.8 2.9 .80 .50 .10 .10 .30 .30 o 1] .30 .10
CFSM 2423 2.12 49 .20 .08 .07 3.78 2.09 <03 .23 1.49 .06
IN, 2.57 2.36 .56 .23 .09 .08 46,21 2.40 .03 .27 1.72 07

CAL YR 1971 TOTAL 1,457.20 MEAN 2,99 MAX T7 MIN .10 CFSM 1,21 IN 17.83
WTR YR 1972 7TOTaAL 1,192.80 MEAN 3,26 MAX 40 MIN O CFSM 1.07 IN 14.60
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05127225 Shagawa Lake at Ely, Minn,

LOCATION,.--Lat 47°54'18", long 91°53'00*, in NE%NE}4 sec.33, T.63 N., R.12 W., St. Louis County, on south shore
of Shagawa Lake, on east pier of dock at U.S. Forest Service Seaplane Base in Ely.

PERIOD OF RECORD,--April 1967 to current year. April 1962 to July 1966 (fragmentary) in files of Minnesota
Department of Natural Resources, Division of Waters, Soils and Minerals.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,330.00 ft above mean sea level, datum of 1929

(levels by Minnesota Department of Conservation). Gage readings have been reduced to elevations above mean
sea level.

EXTREMES.--Current year: Maximum elevation observed, 1,339.30 ft May 8; minimum observed, 1,337.27 ft Sept. 25.

Period of record: Maximum elevation observed, 1,340.22 ft June 13, 1970y minimum observed, 1,336.91 ft
Feb. 26, 1968.

Maximum elevation observed April 1962 to July 1966, 1,339.95 ft Apr. 27, 28, 1966, from Minnesota Depart-
ment of Natural Resources, Division of Waters, Soils and Minerals.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency and U.S. Forest

Service.
MONTHEND ELEVATIONS, IN FEET, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
Oct. 29 ...ceve... 1337.89 Feb. 29 .....e.c.. 1337.58 June 30 ceeceeev.. 1337.62
Nov. 30 .eec00e... 1338.41 Mar. 31 .......... 1337.55 July 31 ....e..... 1337.93
Dec. 29 ceeevessss 1337.99 Apr. 28 ...eece... 1338.71 Aug. 31 cieevee... 1337.74
Jan. 31 ...0e0.... 1337.73 May 31 ..ceec.... 1338.43 Sept.29 ..ec.ce... 1337.29

NOTE.--Elevations other than those shown are available.
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05127230 Shagawa River at Ely, Minn.

LOCATION.~-Lat 47°55'09%, long 91°50°'08", in SWqSWj sec.23, T.63 N., R.12 W., St. Louis County, on right bank,
300 £t downstream from outlet of Shagawa Lake, 150 £t north of the village limits of Ely, 0.8 mile upstream
from County Road 88 and 3 miles upstream from Fall Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (from topographic map). Prior to Aug. 2, 1967, non-
recording gage at same site and datum.

AVERAGE DISCHARGE.--5 years, 103 cfs.
EXTREMES.--Current year: Maximum discharge, 361 cfs May 8 (gage height, 6.07 ft); minimum, 16 cfs Sept. 28, 30
(gage height, 4.11 ft).
Period of record: Maximum discharge, 640 cfs June 12, 1970 (gage height, 6.89 ft); m’nimum, 6.2 cfs Mar.
4, 1968 (gage height, 3.74 ft).

REMARKS .~~-Records good.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 25 110 155 85 64 53 42 301 159 52 14 54
2 28 116 151 82 63 53 42 322 152 50 72 sl
3 33 127 149 80 62 52 42 333 144 50 68 47
4 35 127 142 78 62 52 41 337 136 49 66 45
5 34 138 142 76 61 52 41 339 128 49 62 41
6 35 136 139 75 60 52 41 351 123 47 59 39
7 35 131 134 15 60 52 4l 356 118 46 56 39
8 35 123 133 13 60 52 40 358 17 45 56 36
9 35 122 131 71 59 51 40 354 115 43 54 33
10 35 117 126 70 59 48 40 352 111 41 50 31
11 33 118 125 69 57 48 40 344 107 40 48 29
12 31 117 122 70 L1 47 43 337 102 42 47 28
13 31 118 121 11 56 45 43 328 99 48 46 34
14 31 121 118 12 56 45 44 317 95 52 42 33
15 29 132 119 70 55 44 47 309 94 51 42 28
16 26 137 122 68 55 45 52 296 93 49 60 21
17 31 149 119 &8 54 45 56 288 86 53 68 26
18 35 160 115 69 56 43 59 273 82 53 71 25
19 43 164 115 66 56 43 64 261 82 53 72 27
20 44 172 110 67 56 43 12 248 81 59 12 29
21 46 175 109 65 56 44 85 237 81 63 T4 31
22 48 176 106 67 55 46 100 228 8l 3 13 26
23 49 176 103 68 56 46 11 220 15 86 72 23
24 41 174 101 68 56 45 121 210 69 87 72 23
25 41 175 100 68 55 45 136 202 (14 84 70 21
26 47 173 97 67 55 43 154 194 64 82 68 23
21 58 170 95 66 55 41 183 187 58 81 68 22
28 T4 167 93 65 54 41 216 180 57 83 66 23
29 8l 162 94 65 53 41 251 174 56 81 63 23
30 96 160 93 65 —————- 41 281 169 55 81 61 2.
31 105 —————— 88 66 ———— 42 ——— 165  —=--- - 19 59  eeece-
TOTAL 14362 49343 3,667 2,185 1,662 1,440 24568 8,570 2,887 1,852 1,931 938
MEAN 43.9 145 118 70.5 57.3 46.5 85.6 276 96.2 59.7 62.3 31.3
MaXx 105 176 155 85 64 53 281 358 159 87 T4 54
MIN 25 110 :1:] 65 - 53 41 40 165 55 40 42 21
CAL YR 1971 TOTAL 37,571.3 MEAN 103 MAX 408 MIN 8.6

WTR YR 1972 TOTAL 33,405.0 MEAN 91.3 MAX 358 MIN 21
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05127500 Basswood River near Winton, Minn.
(International gaging station)
LOCATION.--Lat 48°04'55", long 91°39'10", in sec.30, T.65 N., R.1l0 W., Lake County, on island in Jackfish Bay
of Basswood Lake, used to determine discharge at outlet (lat 48°06', long 91°39*, in sec.l19, T.65 N.,
R.10 W., on international boundary 14 miles northeast of Winton).
DRAINAGE AREA.--1,740 sq mi, approximately (above outlet of Basswood Lake) .

PERIOD OF RECORD.--March to June 1924, September 1925 to March 1928, January 1930 to current year. Monthly
discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,296.80 ft above mean sea level, adjustment of 1928, by Geodetic
Survey of Canada. Prior to Oct. 27, 1938, nonrecording gages at several sites in vicinity of gage, at datum
3.0 ft higher. Oct. 28, 1938, to Sept. 30, 1966, water-stage recorder at datum 3.0 ft higher.

AVERAGE DISCHARGE.--44 years (1925-27, 1930-72), 1,383 cfs (10.79 inches per year).

EXTREMES.--Current year: Maximum discharge, 7,240 cfs May 17 (gage heiéht, 7.02 £t); minimum, 551 cfs Oct. 1
(gage height, 2.96 ft).

Period of record: Maximum discharge, 15,600 cfs May 24, 1950 (gage height, 9.94 ft, present datum); mini-
mum, 73 cfs Dec. 5, 1948.

REMARKS.--Records excellent. Some regulation by powerplant on Kawishiwi River at Winton, Minn., and by many
lakes located upstream from station.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1145: 1935, 1937.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1671 TO SEPTEMBER 1972

nay ocT NV DEC JAN FeB MAR APR MAY JUN JuL AUG SEP
1 573 1,790 2,230 14540 1,190 773 878 24340 3,650 1,300 998 2,150
2 625 149960 3,160 1,510 1,170 762 880 2,680 3,460 1,260 982 2,170
3 661 24160 3,080 14490 1,15¢C 760 871 3,020 - 3,260 1,200 972 2,150
4 673 2,450 3,000 1,470 1,130 763 872 3,350 3,110 1,140 965 2,090
5 715 2,710 2,950 1,450 1,110 761 870 3,710 21940 1,080 962 2,000
) 740 2,950 2,8R0 1,430 1,090 770 870 44140 2,820 1,040 963 1,940
7 750 3,200 2,810 1,410 1,06C 772 363 44540 24690 1,000 955 1,880
a 748 3,430 2,740 1+390 1,040 769 852 4,950 2,620 966 966 1,800
Q 743 3,540 245630 1,270 1,010 763 836 S5+3640 2,540 950 962 1,750
10 735 3,640 24510 1,370 995 760 812 5,730 2,40C 934 968 1,690
1 717 3,700 24400 1,370 S78 750 791 64100 2,330 918 973 1,620
12 75 3,740 24200 1,370 957 743 785 64430 2,260 999 968 1,580
13 708 3,740 2,220 1,380 933 742 857 6,700 2,200 1,010 958 1,570
14 692 31,590 24150 1,350 93 742 850 6,940 24150 1,010 951 1,520
15 684 345630 2,080 1,350 892 751 848 74090 2,050 1,000 934 14460
16 696 3,610 2,020 1,350 err 765 845 7,180 1,980 988 1,380 14420
17 755 34520 1,950 1,230 363 m B70 T+190 1,910 997 14460 1,360
13 803 1,620 1,300 1,210 LI-TY 773 893 74140 1,860 969 1,490 1,330
e 34R 345620 1,850 1,320 958 769 Q06 7,020 1,850 945 1,500 1,300
20 361 3,600 1,820 1,310 852 762 939 64830 1,790 954 1,500 1,310
2 965 34550 14,790 1,310 825 779 988 64620 1,720 970 1,510 1,290
22 R64 3,510 1,770 1,200 3ce 799 1,240 6,370 1,68C 1,010 1,490 1,270
23 R70 3,430 1,749 1,290 RO2 807 1,120 6,100 1,620 1,010 1,510 1,240
24 B7% 3,420 1s720 1,290 757 B1l4 1,190 54780 1,560 990 1,630 1,220
2€ 891 34410 1,700 1,310 7s¢C 823 1,250 - 54420 1,500 992 1,760 1,200
|

25 906 3,400 14670 1,290 783 832 1,340 5+080 1,46C 991 1.860 1,200
27 932 3,280 14660 1270 777 839 1,460 4,730 1,430 981 1,940 1,230
2@ 1,130 34350 1,640 1,250 768 846 1,630 44450 1,43C 933 1,990 1,250
29 1,260 3,310 1,610 1,230 761 849 1,830 44270 1,420 972 2,040 1,320
30 1,450 34270 14860 Y9220 -=---- 855 24060 4,030 1,35¢C 981 2,100 1,400

3t 1,600  ——mmme 1,57¢ 1,290 ===--- 871  ——m--- 3,330 ——m—e- 991 2,130 ==----
TOTAL 26,137 38,470 AR, 14D 41,860 27,049 24,335 31,096 165,100 65,04C 31,531 41,767 46,710
1FaN 843 3,221 2,198 1,252 322 725 1,037 5,326 2,168 1,017 1,347 1,557
“ax 1,600 3,740 3,230 1,540 1,120 371 2,060 7,150 3,650 1,300 2,130 2,170
41N 573 1,739 1,579 1,200 751 742 785 2,340 1,350 918 934 1,200
CFS 4 .63 1,83 1,26 .7 .54 .45 e60 3406 1.25 .58 .77 .89
I, .56 2.1z 146 <37 .58 .52 .56 3,53 1.39 .67 .85 1.00

CAL YR 1971  TOTAL T738,77R MEAN 2,024 MAX 7,250 MIN 38] CESM 1.16 IN 15,79
WT2 ¥2 1972  TITAL 647,235 MEAN 1,822 44X 7,130 MIN 573 CFSM 1.05 IN 14,27



05128000 Namakan River at outlet of Lac la Croix,

LAKE OF THE WOODS BASIN

(International gaging station)

Ontario

LOCATION.--Lat 48°23'00", long 92°10'40", at Campbell's Camp, 2.5 miles west of outlet of Lac la Croix.

DRAINAGE AREA.--5,170 sq mi.

85

PERIOD OF RECORD.--September 1921 to January 1922, April 1922 to current year, in reports of Geological Survey.
Monthly discharge only for some periods, published in WSP 1308.
Water Survey of Canada, Inland Waters Branch.

GAGE.--Water-stage recorder.
and Canada Boundary Survey datum.

October 1933 to March 13, 1963, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--50 years (1922-72), 3,780 cfs (9.93 inches per year).

EXTREMES.-~Current years:

August 1921 to current year, in reports of

Gage readings have been reduced to elevations above mean sea level, United States
Prior to October 1933, nonrecording gages at various sites on Lac la Croix.

Maximum discharge, 12,900 cfs May 24 (elevation, 1,188.38 ft); minimum, 1,580 cfs Oct.
1 (elevation, 1,182.78 ft).

Period of record:
535 cfs at times in February, March and April 1924 (elevation, 1,181.50 ft).

Maximum discharge, 28,200 cfs May 31 to June 2,

REMARKS,-~Records excellent.

COOPERATION,--This station is maintained by Canada under agreement with the United States.

DISCHARGEF,

DAY ocr NOV DEC JAN
1 1,620 4,500 8,730 5,640

2 1,700 44680 8+660 5+340

3 1,710 4,890 84540 5,230

& 1,710 5,210 8,450 5,130

5 1,790 5¢340 8,380 5.050

6 1,820 5,520 85310 %4950

7 1,870 5.800 8,200 4,850

8 1,900 6,100 8,080 4,810

9 1,930 64300 74990 4,720
10 1,960 64590 7,900 4,680
11 1990 64890 7,760 4,530
12 2,020 7,160 74650 4,550
13 24060 7,390 7,510 4,500
| 3 2,070 74870 7,620 4+460
15 2,110 7,850 7+300 44420
16 2,170 8,080 7:210 44360
17 2,340 8,310 7,050 4,390
18 24440 8,520 6+950 4,330
19 2,560 8,710 64840 44210
20 2,580 8,830 6,740 4,180
21 24640 8,900 64630 4,160
22 2,710 9,020 6,530 6,140
23 24,770 9,070 64420 44060
24 2,840 9,070 6,320 4,040
25 2,880 9,050 6,210 4,080
26 2,930 9,050 64110 4,040
27 3,170 9,000 6,000 4,010
28 3,540 8,950 54900 3,970
29 3,780 8,880 54790 3,910
30 4,080 84810 5+690 3,880
31 49150  —==—=- 54580 3,850
TOTAL 75,820 224,140 222,850 138,380
MEAN 24445 Te671 7+189 44560
MAX 4,150 9,070 8,730 5¢440
qIN 14520 44500 5:580 3,850
CFSM 67 1.45 1.39 .86
INe 55 1.61 1.60 1.00
CAL YR 1971 T1O0TAL 2,035,B10 MEAN 5,578

ATR YR 1972 TOTAL 1,919,080

MEAN 5,263

IN CUBIC FFET PER SECOND,

FEB MAR A3
3,790 24840 2,410
347640 2,800 2,400
3,720 2,770 24330
3,680 24760 24360
34550 2,730 24340
3,630 2,720 24350
3,570 2,730 24330
3,530 2,700 24290
3,520 2,680 24290
34470 24650 24230
3,430 24630 2,280
3,330 24622 24320
3,350 24590 2,350
3,330 2+570 243580
3,280 24560 24370
3,240 24560 2,380
3,210 2,550 21622
3,170 24560 24480
3,140 24550 24520
3,120 2,540 2,550

2,530 24610

24520 2¢630

2,500 2,780

24680 249322

2,460 3,020

2+440 3+160

2,430 3,370

2,420 3,640

2,400 3,9%0

24400 44280

24400  ------

95,600 80,090 79,830

3,297 2,584 24651

3,790 24840 44280

2,860 24400 24280

<64 <50 .51

«59 58 57
MAX 12,700 MIN 1,470
MAX 12,900 MIN 1,670

MAY

4,650
5,080
54490
5,880
6,290

6,780
74250
T,740
8,200
8,650

9,080
94590
10,100
10,500
10,900

11,400
11,700
12,000
12,300
124500

12,700
12,800
12,800
12,900
12,700

12,500
12,300
12,200
12,000
11,600
11,300

311,880
10,060
124900

4,650
1.95
2.2%

CFS™ 1.08
CFSM 1,01

WATER YEA JCTOBER 1971 TD SEPTEMBER 1972

JUN JUL
11,000 5640
10,800 5,540
10400 54440
10,100 5,260

9,760 S5.170
9,460 5,090
9,180 4,990
8,890 4,890
84650 4,790
8,390 4,710
8,160 4,670
79340 4,600
7.810 44550
1,650 44450
T,490 44400
Ts330 44340
7,140 44290
64980 44230
6,880 44210
55790 446640
64730 4,840
64630 5,170
64510 54420
65340 5,590
6,190 5,780
69110 54940
5,022 5,050
6,010 649110
5,970 6+150
54750 64190
------ 64160
233,060 159,300
T, 769 5+139
11,000 65190
5,750 44210
1.50 «99
1.58 1.15
IV 14.65
IN 13.81

AUG

64190
6,120
64070
6,040
5,970

5,880
5,810
54750
5,650
5+570

5,500
54450
5¢370
5,270
54210

54610
5,660
5,700
5,760
5,790

5,770
54760
5,710
5,640
54590

55540
5,460
5+330
5,280
5,200
5,050

174,700
54635
6,190
5,050

1.09
1.26

1950 (elevation, 1,193.30 ft); Minimum,

123,430
4114
44940
3,230

«30
-89



86

LAKE OF THE WOODS BASIN

05128200 Vermilion Lake near Soudan, Minn,

LOCATION,.--Lat 47°49'52%, long 92°16'20", in SW4SF% sec.20, T.62 N,, R.15 W,, St. Louis County, on south shore
of Vermilion Lake, at McKinley Park, 2 miles northwest of Soudan.

PERIOD OF RECORD.--October 1913 to July 1915, July 1941 to November 1942, June 1946 to current year (fragment-

ary during 1947).

GAGE.--Water-stage recorder.

Datum of gage is 1,355.10 ft above mean sea level, datum of 1929, October 1913

to July 15, nonrecording gage 2 miles southwest of present gage at Tower, at datum about 0.5 £t lower. July
1941 to November 1942, and June 1946 to June 1951, nonrecording gage approximately 13 miles northwest at

Vermilion Dam near Tower, at same datum.

level, datum of 1929.

EXTREMES.--Current year:

1,358.68 £t May 9, 107 minimum, 1,357.10 ft Oct. 1.

Period of record:

Jan. 29, 1942.

All gage readings have been reduced to elevations above mean sea

Maximum elevation, 1,358.70 ft May 17 (affected by wind action); maximum daily,
Maximum elevation observed, 1,359.52 ft May 16, 19507 minimum observed, 1,356.02 ft

Elevation on June 6, 1913, was 1,359.94 ft (determined from reference point set by local observers).
MONTHEND ELEVATION, IN FEET, OCTOBER 1971 TO SEPTEMBER 1972

Oct. 31 svoecsovonce
Nov. 30 seeecececnne
Dec. 31 sececncnacse
Jan. 26 .cceccecensss

NOTE.--Elevations

1,358.03 Feb. 29 ceuveeuees.. 1,357.28
1,358.13 Mar. 31 eeeeeecee... 1,357.25
1,357.67 Apr. 30 ...ecee.e... 1,358.32
1,357.51 May 31 ceeceeeee-s. 1,358.17

other than those shown above are available.

June 30
July 31

Aug. 31
Sept.30

eevecsscscas 1,357.60
eescescesses 1,357.66
coeeecsssess 1,357.77
ececssscecss 1,357.41
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05129000 Vermilion River below Vermilion Lake, near Tower, Minn.

LOCATION.--Lat 47°57'41%, long 92°28'33%, in SE%SW4 sec.2, T.63 N., R.17 W., St. Louis County, on left bank 200
£t downstream from dam at outlet of Vermilion Lake, 4.4 miles upstream from Twomile Creek, and 14.2 miles
northwest of Tower.

DRAINAGE AREA.--483 sq mi.

PERIOD OF RECORD.-~May.1911 to September 1917, June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,347.36 ft above mean sea level, datum of 1929. June 26, 1928,
to July 8, 1931, nonrecording gage at same site, at datum 3.05 ft higher. May 17, 1911, to Sept. 30, 1917,
July 9, 1931, to Apr. 11, 1939, nonrecording gages, and Apr. 12, 1939, to Sept. 30, 1967, water-stage recorder
at same site, at datum 3.00 £t higher.

AVERAGE DISCHARGE.--50 years, 317 cfs (8.91 inches per year).

EXTREMES.--Current year: Maximum discharge, 1,250 cfs May 11 (gage height, 6.20 ft); minimum, 125 cfs Oct. 1
(gage height, 3.71 ft).

Period of records Maximum discharge, 2,710 cfs May 23, 1950 (gage height, 7.68 ft, present datum); no
flow Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at outlet of Vermilion Lake.

REMARKS.-~Records good.

REVISIONS (WATER YEARS) .--WSP 1508: 1913.

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 141 694 763 425 277 211 L75 928 719 323 364 390

2 168 719 747 420 271 210 175 991 712 305 340 366

3 178 124 722 415 271 209 173 1,040 663 301 327 350

4 165 789 699 410 268 207 172 1,070 659 285 322 332

5 178 789 69t 405 265 207 170 1+110 623 278 304 320

6 194 762 676 403 262 210 168 14160 602 273 288 306

7 211 189 659 400 255 211 165 1,200 579 265 286 296

8 210 822 649 395 255 208 165 1,210 S54% 261 287 288

9 210 79 646 390 249 203 164 1,210 522 242 282 278
10 217 800 635 385 246 203 163 14210 499 252 286 270
11 210 797 623 380 246 197 162 1,210 481 262 268 262
12 222 789 615 372 238 193 168 1,210 465 267 268 258
13 227 792 600 365 235 191 198 1,180 469 276 265 252
14 222 791 589 360 230 187 201 1,170 472 270 284 246
15 217 784 573 350 224 188 204 14150 437 260 288 240
L6 227 789 574 342 222 194 206 1+130 439 264 334 238
17 265 805 562 335 217 191 215 1s110 439 262 351 234
18 291 816 555 330 222 190 227 1,090 434 249 410 232
19 294 840 544 325 222 185 247 L,070 436 265 449 234
20 298 807 529 320 222 183 277 1,030 408 287 485 238
21 305 820 512 313 214 189 219 1,010 411 316 479 240
22 308 838 498 307 214 191 a7 993 405 359 491 242
23 320 841 479 302 214 189 433 963 382 372 497 242
24 335 8t9 470 308 217 186 492 934 365 364 490 240
25 335 810 464 322 215 184 553 903 353 379 492 233
26 335 800 452 316 213 18l 617 864 351 391 487 230
27 403 788 445 310 211 178 681 834 347 391 481 225
28 475 783 442 304 209 177 738 813 355 384 466 222
29 539 177 438 299 209 172 805 779 355 38s 450 219
30 634 772 433 291 ———— 173 867 759 328 378 425 217
31 654 —-———— 430 284 ————— 175 —————— 736 ———— 360 408 ——————
TOTAL 8,988 23,740 17,714 L0,883 6,813 54973 9,671 324067 144254 94526 11,654 74940
MEAN 290 791 571 351 235 193 322 1,034 475 307 376 265
MAX 654 841 763 425 277 21l 867 1,210 719 391 497 330
MIN 141 694 430 284 209 172 162 736 328 242 265 217
CFSM «60 L.64 L.18 .73 <49 « 40 67 2. 14 .98 64 .78 +55
IN. «69 L.83 1.36 -84 52 <46 <74 2.47 1.10 .73 «90 «61

CAL YR 1971 TVOTAL 174,290 MEAN 478 MAX 841 MIN 73 CFSM .99 IN 13.42
WTR YR 1972 TOTAL 159,223 MEAN 435 MAX 1,210 MIN 141 CFSM .90 IN 12.26
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05129400 Rainy Lake near Fort Frances, Ontario
(International gaging station)

LOCATION.--Lat 48°38'30", long 93°20'00", at Five Mile dock, approximately 5 miles northeast of town of Fort
Frances.

PERIOD OF RECORD.--January 1910 to September 1917 and October 1934 to current year in reports of Geological
Survey. August 1911 to September 1972 in reports of Water Survey of Canada, Inland Waters Branch. Prior to
October 1949, published as "at Ranier, Minn.", and as "at Fort Frences, Ontario" October 1949 to September
1964.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Boundary Survey).
January 1910 to December 1949, nonrecording gage 3 miles northeast at Ranier, Minn., at same datum. Jan-
uary 1950 to October 1964, water-stage recorder on Government dock at Pither's Point at Fort Frances and
supplementary gage in town pumping station, 0.5 mile south, used during winter months, at same datum.

EXTREMES.--Current year: Maximum elevation, 1,108.78 £t Nov. 5; minimum, 1,104.00 ft Apr. 16.
Period of record: Maximum elevation observed, 1,112.97 £t July 5, 1950; minimum observed, 1,101.26 ft
Apr. 17, 1923, Apr. 2, 1930.
COOPERATION.--This station is maintained by Canada under agreement with the United States.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Oct. 31 t.icveneacseass B.54 Feb. 29 ccecevescacess 5.57 June 30 c.ceccreennees 7.53
Nov., 30 cevevececnsses 8431 Mar. 31 ccccevececncee 4.49 July 31 ..ievveceesess 8.10
Dec. 31 sevevrecessess 6.95 Apr. 30 .icccececnceecs 5.09 Aug. 31 ..ivceevecens. 7.81
Jan. 31 ..eiveveencess 6.12 May 31 cececvcvcvenses 7.17 Sept.30 .c.cieenccnseas 7.31

NOTE.--Add 1,100 £t to obtain elevation above mean sea level. Delevations other than those shown are
available.
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05130500 Sturgeon River near Chigholm, Minn.

LOCATION.~~Lat 47°40'25", long 92°54'00", in NEYNWY sec.20, T.60 N., R.20 W., St. Louis County, on left bank

1,000 ft .
nt')rth b ggizrz"giz.from highway bridge, 0.6 mile downstream from East Branch Sturgeon River, and 11.5 miles

DRAINAGE AREA.--187 aq mi.
PERIOD OF RECORD.--August 1942 to current year.

GAGE.~~-Water-stage recorder Datum of gage is 1,306.7 £t above mean
. ' . sea level, datum of 1 . .
1944, nonrecording gage at site 1,000 £t downstream at different datum. i 529 Frior to hug. 24,

AVERAGE DISCHARGE.--30 yearsa, 125 cfs (9.08 inches per year).

EXTREMES,.--Current years Maximum discharge, 1,220 cfs Apr. 21 (gage height, 4.16 mum
Mar. 6-13; minimum gage height, 0.40 £t Mar, 13. P gag gnt. 4.16 ££)1 minimm daily, 17 cfs

Period of records Maximum discharge, 3,630 cfs May 7, 1950 (ga
’ ge height, 6.41 ft), from rating curve
extended above 1,600 cfa on basis of slope-area measurement of peak flows; minimum dail
1944, minimum gage height, 0.08 £t Jan. 28 to Feb, 1, 1963.  _ ! ally. 6.0 cfs Feb. 18-27,
REMARKS .- ~Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS) .-~WSP 1438: 1946.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1971 TO SEPTEMBER 1972

DAY ocT Nav DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 n 656 115 “2 22 18 %0 894 152 7 90 15¢

2 90 610 110 41 22 18 4l 855 142 43 81 160

3 104 553 105 %0 22 18 %2 805 128 41 75 142

4 112 «83 101 39 21 18 %2 745 19 39 69 133

s 113 “24 98 38 21 18 %2 693 110 35 65 127
6 110 363 95 37 21 17 2 678 101 34 16 130

7 103 304 93 36 20 17 3 638 95 34 100 140

8 9% 281 90 35 20 17 42 604 86 31 147 138
9 87 245 87 34 20 17 43 557 79 32 193 134
10 85 224 84 3¢ 20 17 44 505 12 3s 216 129
11 7 211 80 33 20 17 s1 449 70 103 221 124
12 68 200 78 32 20 17 60 397 68 136 201 123
13 63 194 75 31 19 17 60 362 65 146 174 163
14 58 193 72 31 19 18 14 345 69 145 149 182
15 56 203 69 30 19 18 113 334 67 128 130 188
16 50 212 67 29 19 18 206 321 63 106 126 180
17 78 223 64 28 19 19 346 300 58 101 140 166
18 110 233 62 28 19 19 447 294 55 93 158 153
19 136 237 60 27 19 20 669 280 107 89 185 143
20 145 238 59 26 18 22 880 257 119 8s 348 150
21 142 214 57 26 18 2T 1,150 235 109 112 363 167
22 135 195 56 25 18 28 1,200 220 95 170 432 171
23 125 180 55 26 18 29 1,130 215 81 257 412 167
26 113 170 53 2 18 30 984 200 68 267 372 157
25 107 162 51 26 18 31 898 186 60 266 315 146
26 101 150 50 24 18 33 905 172 52 242 262 156
27 226 140 “9 23 18 36 948 161 “8 207 231 161
28 400 132 47 23 18 38 970 158 s1 173 208 165
29 495 126 «6 23 18 39 1,000 181 «8 142 201 161
30 642 121 45 23 ——meee %0 968 178 49 121 180 154
31 78 - 44 22— 40 ————— 167  —=—emm 104 167  =emeemm
TOTAL 5,012 7,877 2,217 932 562 731 13,480 124386 24486 34563 65087 49562
MEAN 162 263 71.5 30.1 19.4 23.6 449 400 82.9 115 196 152
Max 718 656 115 “2 22 4«0 1,200 894 152 267 «32 188
MIN 50 121 44 22 18 17 %0 158 48 3 65 123
CESM .87 1.41 .38 .16 .10 .13 2.40 2.14 e .62 1.05 «81
IN. 1.00 1.57 e .19 .11 .15 2.68 2.46 49 .71 1.21 91

CAL YR 1971 TQTVAL 61,831 MEAN 169 MAX 2,110 MIN 18 CFSM .90 IN 12.30
WTR YR 1972 TOTAL 59,895 MEAN 164 MAX 1,200 MIN 17 CFSM .B8 IN 11.91

PEAK DISCHARGE (BASE, 500 CFS)
DATE TIME G.H. DISCHARGE DATE TIME G.H. DISCHARGE
10-31 0400 3.28 733 4-21 2230 4.16 1,220
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05131000 Dark River near Chisholm, Minn.

LOCATION.--Lat 47°41'27", long 92°49'15*, in SW4SWy sec.12, T.60 N., R.20 W., St. Louis County, on right bank 50
ft downgtream from remains of abandoned highway bridge, 3.5 miles upstream from mouth, and 12.2 miles north-
east of Chisholm.

DRAINAGE AREA.--50.6 sq mi.

PERIOD OF RECORD.--August 1942 to September 1961, October 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,316.8 ft above mean sea level, datum of 1929 (surveyed by Topo-
graphic Division). Prior to Aug. 24, 1944, nonrecording gage at site 50 ft upstream at same datum.

AVERAGE DISCHARGE.--26 years, 38.0 cfs (10.20 inches per year).
EXTREMES.--Current year: Maximum discharge, 318 cfs Apr. 21 (gage height, 4.25 £t); minimum daily discharge, 11
cfs Feb. 20-28; minimum gage height, 1.46 £t Feb. 20-23.
Period of.recordz Maximum discharge, 1,170 cfs May 7, 1950 (gage height, 7.10 £t); minimum, 0.3 cfs Aug.
3, 1956; minimum gage height, 0.87 £t Mar. 22, 23, 1949, Aug. 16, 17, 1961.
REMARKS .--Records good.
COOPERATION.--Records for current water year computed by U.S. Steel Corporation and reviewed by Geological Survey.

REVISIONS (WATER YEARS).--WSP 1508: 1943(M), 1947-48(M), 1950.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 58 207 40 19 13 12 32 189 43 33 43 53
2 57 198 38 18 13 12 32 194 44 32 38 44
3 62 178 37 17 13 12 3¢ 181 44 31 34 38
4 67 156 34 17 13 12 29 164 41 29 29 34
5 70 136 34 17 13 13 29 151 39 27 27 31
6 71 116 34 16 13 13 29 156 37 27 28 34
7 66 102 33 17 13 13 29 141 34 27 28 35
8 62 30 32 17 13 12 29 129 31 26 36 32
9 57 78 33 16 12 12 30 119 30 25 a7 31
10 53 69 30 16 12 12 32 108 27 27 as 30
11 47 63 29 16 12 12 34 98 26 60 40 29
12 43 57 27 15 12 12 39 89 26 62 a7 29
13 40 54 26 16 12 12 44 82 27 T2 34 48
14 38 55 26 16 12 12 50 80 a1 82 31 44
15 34 57 27 16 12 12 58 77 29 8l 28 41
16 32 59 27 15 12 12 80 74 28 T4 34 37
17 59 69 27 15 12 13 112 73 27 T4 57 35
18 54 74 26 15 12 14 133 T2 27 68 48 31
19 58 T4 24 16 12 14 174 69 51 61 44 29
20 61 68 24 16 11 15 246 67 51 61 125 35
21 64 61 23 16 11 16 310 63 48 67 171 41
22 64 56 22 16 11 18 306 59 a7 98 182 37
23 61 53 22 16 11 16 290 58 42 115 181 35
24 57 51 22 16 11 18 259 54 a7 110 164 a3
25 52 49 22 15 11 21 238 50 31 111 142 30
26 48 47 22 15 11 26 224 7 27 103 121 35
27 79 45 21 15 11 32 215 43 2¢ 91 103 34
28 117 43 20 15 11 35 207 42 26 19 88 34
29 156 © 42 20 14 12 26 200 48 28 68 7 32
30 221 40 20 14 =—==e- 34 194 46 30 57 67 29
31 221 —————— 19 14 —————— 23 ————— 43 ————— 50 60  meme——
TOTAL 2,220 24447 841 492 347 536 3,714 29866 1,035 1,928 2v172 1,060
MEAN 71.6 8l.6 27.1 15.9 12.0 17.3 124 92.5 34.5 62.2 7¢C.1 35.3
¥AX 221 207 40 19 12 36 310 194 51 115 182 53
MIN 32 40 19 lae 11 12 29 42 26 25 27 29
CFSM 1.42 1.61 «54 .31 «24 34 2.45 1.83 «68 1.23 1.39 70
IN. 1.63 1.80 -¥4 36 <26 29 2.73 2.11 .76 l.42 1.60 .78
CAL YR 1971 TOTAL 20,460 MEAN 56.1 MAX 611 MIN 11 CFSM 1.11 IN 15.04
WTR YR 1972 TOTAL 19,658 MEAN 53.7 MAX 310 MIN 11 CFSM 1.06 IN 14.45
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05131500 Little Fork River at Littlefork, Minn.

LOCATION.--Lat 48°23'55", long 93°33'56", in NWg sec.9, T.68 N., R.25 W., Koochiching County, on left bank 100
ft downstream from highway bridge at town of Littlefork, 0.3 mile downstream from bridge on State Highway
217, 1.5 miles upstream from Beaver Creek, and 18 miles upstream from mouth.

DRAINAGE AREA.--1,730 sq mi, approximately.

PERIOD OF RECORD.--June to November 1909, April to November 1910, April 1911 to June 1917, September 1917, Oct-
ober 1917 to March 1919 (gage heights only), June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,073.06 ft above mean sea level, datum of 1929. June 23, 1909,
to Mar. 4, 1917, nonrecording gage at same site and datum. Mar. 5 to Sept. 30, 1917, and June 22, 1928, to
July 20, 1937, nonrecording gage, at site 100 ft upstream at same datum. Nonrecording gage 1.2 miles up-
stream at datum 9.0 ft higher (used as supplementary gage during periods of backwater from Rainy River).

AVERAGE DISCHARGE.--49 years (1911-16, 1928-72), 1,041 cfs (8.17 inches per year).

EXTREMES.--Current year: Maximum discharge, 13,700 cfs Apr. 21 (gage height, 30.05 ft, backwater from ice);
maximum gage height, 31.21 ft Apr. 21 (backwater from ice jam)s; minimum daily discharge, 130 cfs Mar. 7-11;
minimum gage height, 6.23 ft July 10.

Period of record: Maximum discharge, 25,000 cfs Apr. 18, 1916, May 11, 1950 (gage height, 37.00 ft);
minimum daily, 15 cfs Feb. 9-22, 1963.
REMARKS.--Records good except those for winter months, which are fair.
REVISIONS (WATER YEARS) .~-WSP 955: WSP 1508:

Drainage area. 1913, 1916, 1928-32, 1934.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 506 8,410 1,220 335 20C 135 320 69520 1,61C 427 1,350 S51
2 $05 7,850 1,150 330 158 135 315 69570 1,50C 39% 1,260 83g
3 1,250 64920 1,C80 325 165 133 312 6,360 1,25C 458 1,090 152
4 1,430 6,120 1,010 320 192 132 310 64000 1,050 483 921 690
5 1,470 59230 930 315 16C 132 307 54510 912 439 177 €34
6 1,430 44460 870 310 186 132 305 5,180 B22 393 678 587
7 1,340 3,700 830 305 182 130 302 5,210 738 362 608 551
8 1,280 3,100 780 302 178 130 3200 5,040 667 336 56¢€ 537
9 1,230 2,720 740 300 17¢ 130 300 4,710 597 320 586 578
-0 1,160 2,780 700 2s8 172 130 300 4,270 538 313 671 €23
11 1,080 2,590 670 294 17¢ 130 325 3,840 501 336 146 6C1
12 991 2,280 640 290 167 132 380 3,450 464 461 751 557
13 907 2,090 610 285 165 132 460 3,130 463 687 134 535
14 B33 1,850 590 280 162 140 640 24920 471 1,140 705 543
15 760 24140 570 215 160 160 1,050 25750 532 1,400 693 703
16 697 2,150 55¢C 270 157 1s0 1,650 24570 646 1,460 644 925
17 937 2,220 540 268 155 215 2,200 2,410 163 1,32¢C 669 S10
18 1,790 249360 525 265 153 230 4,000 24260 147 1,130 1,930 81%
19 2,430 24500 510 260 15C 240 5,800 2,170 691 978 29550 126
20 24620 24440 500 257 148 250 8,800 2,070 678 1,280 34230 €57
21 2,390 2,340 485 253 146 275 12,400 1,930 807 1,580 3,940 612
22 2,200 2,180 41C¢ 250 145 305 9,700 1,790 1,020 24630 5,100 €74
23 1,980 24050 460 245 143 320 9,390 1,650 1,03¢C 49440 4,830 56
264 1,700 1,920 445 240 142 330 8,590 1,570 885 6,380 49400 800
25 1,500 1,740 430 232 140 345 T7,970C 1,440 139 6,080 3,650 799
26 1,39C 1,560 415 227 140 360 74540 1,300 625 54300 2,970 T44
27 1,720 1,500 395 220 138 360 74360 1,170 541 49320 214360 693
28 5,250 1,440 380 215 136 350 74350 1,080 512 3,390 1,870 688
29 74690 1,380 365 210 135 340 7,350 1,120 495 24670 1,520 720
30 7,790 1,310 355 207 330 7,220 1,330 466 2,150 1,260 145
31 3,240 —mm=—- 345 203 325 ====—- 1,470 ——=—-- 1,740 1,110 —————
TOTAL 66,896 91,330 19,560 8,286 4, 72C 6,778 113,246 99,260 22,762 54,802 54,171 20,948
MEAN 2,158 3,044 631 27 163 219 3,775 3,202 759 1,768 1,747 658
MAX 8,240 8,410 1,22C 3135 2CC 360 12,400 6,920 1,61C 69380 5,100 951
MIN 506 1.310 345 203 135 130 300 1,080 462 313 568 535
CFSM 1425 1l.76 «356 e 16 «CS el3 2.18 1+85 ohb 1.02 1l.01 40
INe le44 1.96 e 42 .18 o1C 15 2444 2.13 e 4S5 1l.18 l.16 45
CAL YR 1971 TOTAL 728,658 MEAN 1,996 MAX 20,€00 MIN 235 CFSM 1415 IN 15,67
WTR YR 1672 TOTAL 562,860 MEAN 1,538 MAX 12,400 MIN 130 CFSM .89 IN 12610
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05132000 Big Fork River at Big Falls, Minn.

LOCATION,.--Lat 48°11'45", long 93°48'25", in sec.35, T.155 N., R.25 W., Koochiching County, on left bank at
village of Big Falls, 700 ft downstream from falls, 0.3 mile downstream from bridge on U.S. Highway 71, and
4.8 miles upstream from Sturgeon River.

DRAINAGE AREA.--1,460 sq mi, approximately.

PERIOD OF RECORD.--August to November 1909, April to November 1910, April 1911 to September 1912 (gage heights
and discharge measurements only) , June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,144.71 ft above mean sea level, datum of 1929.

Prior to June
10, 1911, nonrecording gage at railroad bridge about 0.4 mile upstream at different datum.

June 10, 1911,

to Sept. 30, 1912, and June 22, 1928, to Dec. 17, 1937, nonrecording gage at site 200 ft upstream at same

datum.

AVERAGE DISCHARGE.--44 years (1928-1972), 694 cfs (6.46 inches per year).

EXTREMES.--Current year:

3.18 ft).

Period of record:

Maximum discharge, 6,510 cfs Apr. 21 (gage height, 10.58 ft); maximum gage height,
12.15 ft Apr. 19 (from floodmark, backwater from ice)s minimum discharge, 193 cfs July 8, 9 (gage height,

19507 minimum discharge recorded, 7 cfs Aug. 7, 1939.

REMARKS.--Records good except those for winter periods, which are fair.
a quarter of a mile upstream, caused some dirunal fluctuation at low flows.

for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS) .--WSP 1308:

1935(M) .

Maximum discharge, 14,800 cfs May 8, 9, 19507 maximum gage height, 17.08 ft May 8,

Prior to 1971, a powerplant, located

Records of chemical analyses

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1571 TO SEPTEMBER 1972
DAY ey NV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 381 4,810 300 450 260 232 270 3,480 892 269 1,030 545
2 525 44600 770 430 258 232 280 3,460 807 260 906 521
3 591 44420 740 420 255 232 285 3,530 740 246 806 506
4 643 34940 720 410 252 231 290 3,400 6717 233 79 454
5 667 3,390 710 395 250 230 288 3,230 614 219 642 479
5 666 2,940 690 385 248 230 285 3,270 551 207 579 466
7 663 24460 670 375 2643 230 280 3,320 497 203 540 464
8 631, 1+990 650 370 240 230 280 3,270 455 201 574 465
9 599 1,760 640 365 235 230 285 3,130 416 197 648 461
10 568 1,760 630 355 232 230 290 2,920 386 211 653 456
1 538 1,840 615 350 232 230 305 2,700 360 489 659 446
12 516 1.790 608 240 230 232 340 2,500 37¢C 1,170 654 441
13 498 1,740 602 335 230 235 380 29340 443 1,460 616 484
14 484 14670 590 330 232 238 470 2,270 417 1,460 575 585
15 471 1,740 580 325 235 240 600 24200 541 1,410 541 634
16 463 1:790 570 320 240 242 1,000 24120 553 14230 538 642
17 729 1,820 560 315 240 245 24250 24030 491 1,100 126 627
18 1,460 1,900 550 310 240 248 3,800 1,960 464 1,000 891 604
19 1,650 1,940 540 305 238 250 59300 1,970 420 891 1,010 579
20 1,730 1,900 535 300 238 255 5,700 1,960 484 1,000 1,070 556
21 1,680 1,660 535 295 238 260 64330 1,810 548 1,120 1+090 560
22 1,570 1.360 540 290 238 265 5570 1,630 560 14760 1+020 564
23 1,400 1,150 550 285 238 270 44960 1,500 520 . 24880 909 553
24 14260 1,080 560 278 238 272 4,670 1,370 462 3,380 812 571
25 1,150 1,010 570 275 235 265 4,470 1,270 409 2,980 769 561
26 1,080 989 575 272 235 260 44270 1,180 367 24570 730 557
27 14320 950 575 270 235 255 4,070 1,090 334 24220 694 552
28 39160 910 570 270 235 257 3,930 995 320 1,900 656 550
29 3,690 870 550 268 235 260 3,780 946 308 1,610 617 549
30 3,660 B840 510 265 —————— 262 3,640 974 286 14390 587 550
31 4,490 -——— 475 262 e 265  wm=ee-- 968 —————— 1+190 575 ——————
TOTAL 28,933 61,019 18,780 104215 64955 Ts613 68,668 68,753 14,730 364456 22,836 16,022
MEAN 1.256 2,034 606 330 240 246 24289 2,219 491 14176 737 534
MAX 44490 4,810 800 450 260 272 69330 34530 892 3,380 1,090 642
MIN 381 840 475 262 230 230 270 946 286 197 538 441
CFSM «B6 le39 042 .23 16 17 1.57 1. 52 34 «81 «50 37
INe. «99 1.55 48 26 .18 .19 1.75 1.75 «38 93 .58 ool
CAL YR 1971 TOTAL 359,892 MEAN 986 MAX 64570 MIN 143 CFSM .68 IN 9,17
WTR YR 1972 TOTaL 371,020 MEAN 1,014 MAX 6,330 MIN 197 CFSM .69 IN 9,45
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05133500 Rainy River at Manitou Rapids, Minn.
(International gaging station)

LOCATION.--Lat 48°38'04", long 93°54'47", in sec.36, T.160 N., R.26 W., Koochiching County, on left bank at
Manitou Rapids, 3.5 miles east of Mantiou Post Office and 4 miles west of Indus.

DRAINAGE AREA.--19,400 sq mi, approximately.

PERIOD OF RECORD.--July 1928 to current year. Monthly discharge only for some periods, published in WSP 1308.
October 1911 to October 1924 (gage heights only) at site near Birchdale in files of Corps of Engineers.
Published as "near Birchdale" 1932-34.

GABE.——Hater—stage‘recorder. Datum of gage is 1,062.48 ft above mean sea level, datum of 1929. Prior to Nov. 10,
1934, nonrecording gage at site near Birchdale 7 miles downstream at different datum.

AVERAGE DISCHARGE.--44 years, 12,860 cfs (9.00 inches per year).

EXTREMES.--Current year: Maximum discharge, 47,500 cfs Nov. 3 (gage height, 16.06 ft); maximum gage height,
16.49 ft Dec. 16 (backwater from ice); minimum discharge, 5,820 cfs Oct. 1 (gage height, 3.12 ft).
. Pg:iodzgf i;ggrd: Maximum discharge, 71,600 cfs May 12, 1950 (gage height, 21.04 £t); minimum daily, 928
cts Co ’ .

REMARKS.--Records excellent except those for winter period, which are fair. Diurnal fluctuation caused by
powerplant at Internmational Falls. Some regulation at low and medium flows by Rainy and Namakan Lakes.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY acr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 6,400 424600 29,700 27,600 12,600 12,100 12,800 25+¢500 14.800 9,720 20,300 13,200
2 69960 46,700 29,100 259300 12,700 12,400 12,700 25,000 14,700 10,000 18,800 13,000
3 8s140 47,200 284900 254100 12,500 12,300 12,500 24,700 14,300 9,490 21,300 12,700
4 9,660 464300 28,700 24,600 12,300 12,4400 12,300 24,500 14,000 T¢490 21,600 12,600
5 10,800 44,600 28,600 244400 12,500 124400 12,600 23,900 13,600 64520 19,400 12,800
6 11,400 43,000 284400 244300 12,600 12,400 12,400 23,300 13,300 74350 18,300 12,700
7 124400 41,800 28,300 244100 12,600 12,400 12,200 224900 12,500 7.780 18,000 12,800
8 12,900 39,700 28,200 23,000 12,700 12,300 12,200 22,4800 11,700 84100 17+800 12,800
9 13,300 38,100 28,200 22,900 12,400 12,300 12,100 22,500 11.300 74560 16,700 12,800

10 13,200 37,600 28,200 22,600 11.+800 12,200 12,000 21,700 11,500 7,700 16,100 12,800
11 12,700 37,200 28,100 22,800 12,300 12,300 12,200 20,900 11,600 84600 16,100 12,500
12 12,300 364900 28,000 22,300 12,600 12,300 114900 20,100 11,500 99150 16,100 11,900
13 11,800 364400 27,900 21+700 12,600 12,300 11,700 19,300 11,600 94560 16,000 11,800
14 11,500 36,200 27,700 20,4500 12,600 12,100 11,800 19,000 11,700 10,700 15:900 11,500
15 11,500 364100 27,500 20,200 12,500 12,500 12,800 18,800 11,900 11,600 15+400 11,500
16 11,200 36,000 27,300 19,200 12,600 12,400 15,200 18,500 12,100 12,200 14,200 11,800
17 11,800 36,200 27,100 17,800 12,600 12,400 18,200 18,100 12,200 11,800 13,800 12,000
18 13,500 36+500 26,900 165700 12,700 12,500 20,200 17,700 12,100 11,500 14,400 12,000
19 16,400 36,600 27,100 13,500 12,600 12,4400 23,500 17,300 11,900 13,100 15,600 11,600
20 17,900 36,500 27,100 12,800 12,600 12+400 264600 17,000 12,100 17,200 16,800 11,200
21 18,000 36,4100 26,900 12,800 12,600 12,600 30+200 16,900 11,700 204500 17,500 11,100
22 18,000 34,600 26,4800 12,700 12,700 12,500 35,800 16,600 11,400 23,000 18,800 11,200
23 18,100 33,400 26,900 12,800 12,500 124500 344300 16,300 11,300 24+800 18800 10,200
264 17,100 33,000 27,000 12,700 12,400 12,600 30,4300 16,100 11,200 27,500 18,200 94330
25 169100 31,900 27,700 12,800 124500 124600 28+400 15+700 10,700 31,900 17,400 99240
26 164600 29,700 27,800 124600 12,4500 12,700 27+300 154300 10,300 35,200 16,700 9,430
27 17,600 31,400 28,200 12,800 12,500 13,100 26,500 14,4600 10,800 34,4900 16,000 9,210
28 22,800 32,300 28,100 12,700 12,500 13,000 26,200 14,100 9,840 33,200 15,200 94380
29 30,300 32,4300 27,300 12,700 12,300 13,000 26,000 144000 9,680 31,600 14,4900 9,280
30 36,600 31,500 27,100 124600 ———— 12,900 25,800 14,500 94410 30,200 144500 9,230
31 404300 —————— 26,800 12,700 ———— 12,900 ———— 14,600 ——o==—~ 28+300 135700 ——

TOTAL 4874260 1,118.4M B61,600 571,300 362,900 387,200 578,700 5924200 356,730 518,220 524+300 343,600
MEAN 15,720 37,280 27,790 18,430 12,510 12,4490 19,290 19,100 11,890 16,720 16,910 11,4450

MAX 40,300 47,200 29,700 27,600 12,700 13,100 35,800 25,500 14,800 35,200 214600 13,200
MIN 64400 29,700 26,4800 12,600 11,800 12,100 11,700 14,000 94410 649520 13,700 9,210
CFSM -81 1.92 l.43 95 «64 <64 99 .98 .61 «86 .87 «59
IN. «93 2.14 1.65 1.10 .70 « T4 1.11 1.14 . e68 99 1.01 <66

CAL YR 1971 TOTAL 64749,240 MEAN 18,490 MAX 47,200 MIN 4,900 CFSM .95 IN 12.94
WTR YR 1972 TOTAL 6+702,410 MEAN 18,310 MAX 47,200 MIN 6,400 CFSM .94 IN 12.85
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05134200 Rapid River near Baudette, Minn.
LOCATION.--Lat 48°32'10", long 94°33'45", in NE% sec.l, T.158 N., R.31 W., Lake of the Woods County, on left

bank 20 ft upstream from bridge on State Highway 72, 1.2 miles downstream from North Branch Rapid River, and
12 miles south of Baudette.

DRAINAGE AREA.--543 sq mi.
PERIOD OF RECORD.--October 1956 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,093.92 ft above mean sea level, datum of 1929 (Minnesota High-

way Department bench mark) .
AVERAGE DISCHARGE.--16 years, 341 cfs (8.53 inches per year).

EXTREMES .--Current year: Maximum discharge, 3,340 cfs Apr. 17 (gage height, 12.92 ft, from floodmark)s; minimum
daily, 11 cfs Feb. 27 to Mar. 6; minimum gage height, 2.04 ft Sept. 5, 6.
Period of record: Maximum discharge, 5,500 cfs Apr. 14, 1969 (gage height, 17.86 ft)s; minimum, 0.1 cfs
Aug. 13, 1961 (gage height, 1.18 ft).
Flood of May 11, 1950, reached a stage of 21.1 ft, from information by local residents and Minnesota
Highway Department (discharge, about 7,000 cfs).

REMARKS.--Records good except those for winter months, which are fair.

DISCHARGE , IN CUBIC FFFT PEP SFCCNC, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

CAY ccT NOV DEC JAN FER MAR APR vAY JUAN JuL AUG SEP
1 178 Ly67¢C 218 41 14 11 76 966 53¢ 115 497 36
2 482 1,670 202 40 14 11 8¢ 918 515 26 422 33
3 653 1,580 185 39 13 11 86 816 474 86 363 35
4 729 1,510 165 28 13 11 86 815 ©20 79 306 30
5 763 14420 156 37 12 I 80 765 36¢ 72 257 23
6 773 1,270 145 16 12 11 74 732 322 60 223 33
7 741 1,050 134 34 12 12 68 706 2n 52 203 74
8 711 1,050 124 13 12 12 63 667 243 46 244 118
9 730 1,020 116 31 12 12 60 629 204 43 366 112
10 705 $54 107 30 12 12 63 596 172 41 345 $3
1 662 916 101 29 12 12 100 552 159 42 302 81
12 615 243 93 28 12 12 160 526 152 56 265 76
13 565 800 87 27 13 12 24C 528 149 90 229 85
14 530 795 82 26 13 13 @50 630 168 107 200 121
15 498 870 76 26 13 15 1,260 778 249 122 180 123
16 465 879 72 25 13 18 2,420 788 262 142 169 110
17 684 857 69 24 13 22 3,180 746 233 136 165 101
18 1,140 ass5 66 24 12 27 24820 651 204 109 162 91
19 1,320 838 63 23 12 34 2,400 631 194 117 148 79
20 1280 784 60 23 12 al 24280 586 21 938 136 70
21 1,190 631 58 22 12 58 2,070 575 215 1,820 125 62
22 1,100 538 56 21 12 ac 1,840 575 190 1,890 113 62
23 1,010 472 55 21 12 105 1,730 556 165 1,720 102 55
24 924 420 54 20 12 125 1,600 531 141 1,540 89 51
25 857 377 52 20 12 125 1, 460 541 121 1,280 75 49
26 £09 346 50 19 12 120 1,330 580 102 1,070 61 58
27 793 317 48 19 11 110 1,230 519 9c 923 50 62
28 815 292 41 18 11 S5 1,140 459 88 868 43 75
29 171 266 45 17 11 €5 1,080 4€9 90 192 ag 96
30 786 237 43 16 ====em 20 1,010 521 104 691 32 113
31 1,440  ==e—e= 42 L R —— L R — 537  =mm=m- 588 40
TOTAL 24,719 25,527 2,875 822 156 1,381 30,534 19,989 6,810 15,731 5,950 2,207
MEAN 797 851 92.7 26.5 12.2 4425 1,018 645 227 507 192 73.6
MaX 1,440 1,670 218 41 14 125 3,180 966 53¢ 1,890 497 123
My 178 237 42 15 11 11 60 459 83 41 32 23
CFSM 1.47 1.57 .17 .05 .02 .08 1.87 1.19 .42, .93 .35 .14
N 1.69 1.75 .20 .06 .c2 .09 2.09 1.37 a7 1.08 .4l .15
CAL YR 1971 TCTAL 119,346.7  VEAN 327  MAX 2,162 MIN 7.8 CFSM .60 IN €.18
WTG YR 1972 TOTAL 136,S01.C  ¥:AM 374  “YAX 3,180  MIN 11 CFSM .69  IN 9.38
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05139500 West Branch Warroad River near Warroad, Minn.
(Formerly published as Warroad River near Warroad, Minn.)

LOCATION,.~-Lat 48°52'00%, long 95°21:20", in SE%NE% sec.12, T.162 N., R.37
. - -+ R. W., Roseau County, on downst
handrail of bridge near center of span, 0.5 mile upstre;m from Bulldog Run'and 2.5 milesysouth gf vsvaif'gx:d.

DRAINAGE AREA.--110 sq mi, approximately.

PERIOD OF RECORD.--March 1946 to current year. Prior to October 1971, publi
. ’ shed
Monthly discharge only for some periods, published in WSP 1308. P a8 Warroad River near Warrosd.

GAGE.--Nonrecording gage read daily, and crest-sta
. ge gage. Datum of gage is 1,070.74 ft above mean sea level,
datum of 1929 (levels by Stanley Johnson, consulting engineer and inatmctor': at University of North Dakota).

AVERAGE DISCHARGE.--26 years, 44.8 cfs (5.53 inches per year).
EXTREMES.--Current year: Maximum discharge, 732 cfs Apr. 19 (gage height, 7.60 ft); maximum gage height, 7.71

£t Apr. 18 (backwater from ice)s minimum discharge, 0.1 cfs on several da i
. y8 in August and September.
Period of record: Maximum discharge, 1,780 cfs Apr. 15, 1965 {gage height, 9.95 ft)s no lf’low at times.

REMARKS.-~Records fair.

REVISIONS (WATER YEARS) .--WSP 13083 1949(M). WSP 1508: 1947(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTUBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG * SEP
1 .20 133 25 7.3 4.0 3.9 L5 193 69 17 80 .10
2 «20 147 23 7.1 4.0 4.0 L3 167 70 L4 .80 »10
3 4.2 169 21 6.9 3.9 4.0 13 158 66 14 +60 .10
4 6.9 173 20 6.7 3.9 4.1 12 135 53 1l «50 .10
5 9.3 176 19 6.0 3.9 4.1 12 121 43 9.0 «60 «20
6 10 167 L8 6.5 3.9 4.2 12 89 32 6.9 .80 <40
7 11 167 17 6.4 3.8 4.2 12 89 L6 3.8 .80 50
8 9.3 155 L6 6.3 3.8 4.3 11 84 15 2.5 1.5 40
9 8.8 148 15 6.2 3.8 4ot Ll 81 12 1.6 1.3 40
Lo B.8 141 L4 6.2 3.8 4.6 13 74 13 1.4 1.2 «30
191 8.5 132 14 6.1 3.8 4.7 25 70 18 1.2 1.0 .30
12 8.2 118 13 6.0 3.7 4.8 60 66 22 1.2 .80 .30
13 8.8 111 12 5.9 3.7 5.0 90 71 24 .80 1.3 20
14 9.3 113 L1 5.9 3.7 5.1 175 74 21 - 80 1.3 <20
15 1o 118 11 5.8 3.7 Se4 280 87 22 60 1.2 «20
L6 27 128 1l 5.7 3.7 5.8 350 87 24 .90 »80 20
17 29 139 10 5.6 3.7 6.5 470 8l 27 «60 .80 «20
18 34 129 10 5.4 3.7 7.5 610 72 28 <60 «60 .30
19 57 123 10 5.2 3.7 8.8 714 70 30 90 +50 «30
20 80 LL5 9.7 5.1 3.7 10 667 69 28 1.3 .70 «40
21 89 100 9.4 4.9 3.7 13 632 66 32 3.9 .80 40
22 87 80 9.2 4.7 3.7 18 592 62 30 4.5 +60 40
23 80 62 9.1 4.6 3.7 30 510 54 27 3.8 +40 60
24 73 48 9.0 4.5 3.8 38 537 50 46 2.6 «30 .60
25 74 42 3.8 4.4 3.8 45 453 49 27 1.5 <20 «60
26 17 38 Beb 4.3 3.8 43 393 61 28 1.3 .20 1.2
27 89 35 8.4 4.3 3.8 40 2806 67 27 .80 .10 1.3
28 87 32 8.2 4.2 3.9 35 284 67 17 .70 .10 1.2
29 89 30 8.0 4.2 3.9 27 238 72 L5 60 .10 1.0
30 103 27 7.8 4.1 21 214 19 L4 .80 .90 1.2
31 13 === 7.6 4.0 s - 60  -=---- 80 «30 —m————
TOTAL 1,298.50 3,296 393.8 171.1 L1c.0 433.4 7,680 2,625 896 111.40 21.90 13.70
MEAN 4l.9 110 12.7 5.52 3.79 14.0 256 84.7 29.9 3.59 oT1 b
MAX 113 L76 25 7.3 4.0 45 TL4 193 70 L7 L.5 1.3
MIN «20 27 7.6 4.0 3.7 3.9 11 49 12 «60 .10 .10
CFSM .38 1.00 .12 05 .03 .13 2.33 .77 .27 .03 .007 -004
IN. <44 lL.ll .13 .06 «04% «15 2.50 .89 «30 04 007 «004

CAL YR 1971 TOTAL 15,020.10 MEAN 41.2 MAX 460 MIN .lO0 CFSM .37 IN 5.08
WTR YR 1972 TOTAL 17,050.80 MEAN 46.6 MAX Tl4 MIN .10 CFSM .42 IN 5.77
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05140000 Bulldog Run near Warroad, Minn.

LOCATION.--Lat 48°51'30", long 95°20'20", in SF% sec.7, T.162 N., R.36 W., Roseau County, near right bank 5 ft
downstream from culvert on county highway, 0.8 mile upstream from mouth and 3 miles south of Warroad.

DRAINAGE AREA.--14.2 sq mi.

PERIOD OF RECORD.--March 1946 to November 1951, June 1966 to current year.

GAGE.--Nonrecording gage read once daily, and crest-stage gage. Altitude of gage is 1,090 ft (from topographic

map) .
AVERAGE DISCHARGE.--11 years (1946-51, 1967-72), 3.68 cfs (3.52 inches per year).
EXTREMES.--Current year: Maximum discharge, 110 cfs Apr. 19 (gage height, 5.86 ft); maximum gage height, 6.32
ft Apr. 15 (backwater from ice); no flow for many days.
Period of record: Maximum discharge, 420 cfs June 10, 1947 (gage height, 6.91 ft); maximum gage height,
7.04 ft Apr. 9, 1969 (from floodmark. backwater from ice); no flow for many days in most years.

REMARKS .~-Records fair.

DISCHARGE, [N CUBIC FEET PER SECOND, WATER YEAR OCTVOBER 1971 TD SEPTEMBER 1972

sy alr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
) 0 92 .10 0 2.4 5.4 «50
2 0 1.7 «10 0 2.2 4.8 +50
3 2 2.1 .10 0 2.1 4.3 <40
4 0 1.9 .10 o] 2.1 3.5 «40
5 o] le4 .10 4] 2.0 3.3 «30
5 0 1.2 .10 0 1.9 3.0 - 30
4 0 1.1 .10 o] 1.9 2.6 «20
8 bl l.1 «10 0 1.9 2.4 -20
9 0 1.0 «10 0 2.2 2.2 «20
10 J 1.0 0 0 3.9 2.1 <20
11 o] 1.0 0 0 5.0 2.1 .10
12 0 1.0 0 J 10 2.2 10
13 0 l.1 0 0 25 2.5 J
14 0 l.4 0 0 35 3.0 0
15 0 3.0 0 .10 45 3.5 0
16 0 4.l 0 +20 5S4 3.7 0
17 0 3.9 0 30 62 3.6 ]
i8 0 3.1 9 40 59 3.3 0
19 .20 2.3 0 52 65 3.0 «30
20 <3 1.5 0 .80 38 2.7 «30
21 40 l.1 0 2.2 32 2.5 <20
22 <40 .70 9 4.5 29 2.2 .10
23 «30 «50 0 8.0 27 1.9 10
24 +30 «40 0 11 27 1.5 .10
25 «20 30 ] 9.5 22 1.3 «10
26 «20 «20 0 7.0 14 1.0 0
27 .10 20 0 5.5 10 1.0 J
28 .10 .10 V] 4.3 7.2 -BO 0
29 .10 .10 0 3.5 6.1 «80 0
30 297 .10 o mme—e- 2.9 5.7 «60 0
31 «4d)  —m---- o meeee- 2.5 « -===== «50 —————— ——————
TOTAL 3.20 39.50 90 o 0 63.20 599.7 77.30 4.60 0 0 ]
MFAN .10 1.32 + 029 0 0 2.04 20,0 2.49 -15 0 0 0
MAX 40 4.1 .10 0 [\] 11 55 S.4 «50! 0 [} 0
MIN [\] .10 0 0 0 0 1.9 «50 (] 0 0 0
ZFSM « 007 «09 + 002 ] 0 ol 1.6l .18 -0l 0 0 ]
IN, .008 .10 002 o 0 .17 1.57 «20 01 0 0 0

CAL YR 1971 TYOTAL 588.00 MEAN 1.61 MAX 137 MIN O CFSM .11 IN 1.54
ATR YR 1972 TITAL 788.40 MEAN 2.15 MAX 65 MIN O CFSM .15 IN 2,07
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05140500 East Branch Warroad River near Warroad, Minn.

LOCATION.-~Lat 48°51'30", long 95°18'40%, in SE%SFj sec.8, T.162 N., R.36 W., Roseau County, near right bank on
piling at upstream side of highway bridge, 2 miles upstream from mouth and 3 miles south of Warroad.

DRAINAGE AREA.--102 sq mi.

PERIOD OF RECORD.--March 1946 to September 1954, June 1966 to current year (fragmentary prior to April 1947).
Monthly discharge only for some periods, published in WSP 1308.

GAGE.—;Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,080 £t (from topographic
map) .

AVERAGE DISCHARGE.--13 years (1947-54, 1967-72), 23.6 cfs (3.14 inches per year).
EXTREMES.--Current year: Maximum discharge, 288 cfs Apr. 19 (gage height, 7.85 £t); no flow Aug. 18 to Sept.
30.
Period of record: Maximum discharge, 1,340 cfs June 11, 1947 (gage height, 9.36 ft, from floodmark); no
flow at times in most years.

REMARKS.--Records fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAK DCTOBER 1971 TO SEPTEMBER 1972

Day ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 10 45 15 3.3 2.6 2.6 5.0 79 33 - 70 «20
2 11 64 14 3.2 2.6 2.6 4.9 72 23 60 «20
3 11 70 13 3.2 2.6 2.6 4.3 65 16 «50 «20
4 11 64 12 3.2 2.7 2.6 4.8 56 12 30 «20
5 12 55 11 3.1 2.7 2.7 4.7 55 14 +30 .10
6 12 53 9.6 3.1 2.7 2.7 4.7 55 14 «20 «10
7 12 50 8.6 3.1 2.7 2.7 4.7 46 11 <10 20
8 17 45 7.6 3.0 2.7 2.7 4.6 43 10 «20 «30
9 19 40 6.8 3.0 2.7 2.7 5.0 41 10 .20 40
10 17 38 6.2 3.0 2.6 2.8 6.4 39 8.2 20 «30
11 15 40 5.7 2.9 2.6 2.8 11 39 8.0 «20 20
12 13 43 5.2 2.9 2.6 239 25 38 7.2 «20 «20
13 10 47 4.8 2.9 2.6 3.0 45 37 6.2 .20 «20
14 8.5 49 4.6 2.8 2.5 3.1 65 37 6.0 40 .10
15 8.8 51 4.4 2.8 2.5 3.2 110 37 4.2 +30 .10
16 14 52 4.2 2.7 2.5 3.3 159 44 3.7 -20 .10
17 1> 59 4.0 2.7 2.5 3.4 243 42 3.7 «20 .10
18 18 47 3.9 2.7 2.5 3.6 246 39 4.0 20 0
19 29 45 3.8 2.7 2.5 3.8 255 38 20 «20 [
20 36 41 3.7 2.6 2.5 4.5 230 37 27 <30 [¥]
21 30 39 3.6 2.6 2.5 5.7 220 35 26 «40 0
22 20 36 3.5 2.6 2.5 7.5 208 31 24 <30 0
23 13 32 3.5 246 2.5 13 207 30 19 40 0
24 11 29 ! 3.5 2.6 2.5 20 207 27 i8 «30 ¢}
25 9.5 27 3.5 2.6 2.5 17 191 26 14 «40 0
26 8.0 24 3.5 2.6 2.5 11 178 26 13 .80 0
27 6.0 21 3.5 2.6 2.6 8.0 150 25 7.6 .70 0
28 5.5 19 3.4 2.6 2.6 6.5 137 25 4.9 «50 0
29 8.0 18 3.4 246 2.6 5.5 113 29 3.1 +40 0
30 30 16 3.4 246  mmm==— 52 95 37 -70 <40 0
31 34 --e--- 3.3 2.6 ————— S5el  wmm=—- 37 e <30 0 ————
TOTAL 474.3 1,250 186.2 87.5 T4.7 164.8 34144.06 14267 371.50 10.60 3.20 0
MEAN 15.3 “4le.7 6.01 2.82 2.58 5.32 105 40.9 12.4 .34 -10 4]
MAX 36 70 15 3.3 2.7 20 255 79 33 80 «40 0
MIN 5.5 16 3.3 2.6 2.5 2.6 4.6 25 «70 .10 0 0
CFSM 15 .4l 06 .03 .03 +05 1.93 <40 .12 +003 «001 0
IN. .17 .46 .07 .03 .03 <06 1.15 «46 .14 -003 001 0

CAL YR 1971 TOTAL 6,883.40 MEAN 18.9 MAX 211 MIN O CFSM .19 IN 2.51
WTR YR 1972 TOTAL 7,034.40 MEAN 19.2 MAX 255 MIN 0 CFSM .19 IN 2.57
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05201000 Winnibigoshish Lake near Deer River, Minn,

LOCATION.~-Lat 47025‘42”, long 94003'00", in sec.25, T.146 N., R.27 W., Itasca County, at dam on Mississippi
River, 1 mile northwest of Little Winnibigoshish Lake, 14 miles northwest of town of Deer River, and at
mile 1,248 upstream from Ohio River.

DRAINAGE AREA.--1,442 sq mi.

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956,

GAGE.--Water-stage recorder. Datum of gage is 1,289.47 ft above mean sea level, adjustment of 1912. Prior to
July 8, 1949, nonrecording gage at same site and datum.

EXTREMES.-~Current year: Maximum contents, 597,000 acre-ft Aug. 31 (gage height, 10.45 ft); minimum, 468,500
acre-ft Mar. 21, 23, 24 (gage height, 8.53 ft).
Period of record: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gage height, 14.45 ft);
minimum observed, 33,680 acre-ft below zero of capacity table Oct. 20, 1931 (gage height, =0.69 ft).

REMARKS ,~-Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete
and timber dam, completed in 1884; storage began in 1884. Capacity between gage heights 6.00 ft and 14.2 ft
(maximum allowable range) is 653,570 acre-ft of which 416,270 acre-ft is controlled storage between gage
heights 6.00 ft and 12.0 ft (normal operating range). Contents shown herein are contents above gage height
0.00 ft. wWater is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo-
logical Survey.

REVISIONS (WATER YEARS).--WSP 1308: 1905(M).

MONTH END GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in _contents
Date ?feet) (acre-feet) (acre-feet)

SePE.30. .t ciiecestcoccansnccoansacssscncecnsccascsssassanasennns 9.59 538,100 -
OCt. 3lececconnnencncancnaseccacrosscnconsscnsoassnsesacessnsenss 10.26 583, 500 +45, 400
NOV. 30.cccecveconsecsancocacnonenccsnsacsaonsccsasacacasanesnons 9.88 557,200 -26, 300
DEC: 3l.cuecensscesecccocsonessosonoscncseonanasasssasnccscnssases 9.62 540,100 -17,100
CAL YR 1971lccecceccceccencresescscnaccncccasanccsanasasssnsasss - - +17,100
JaN,. 3l.cecceeecencoccacccnconcosssscsoocecssacccaconsscsscssancs 9.27 517,100 -23, 000
Febe 2Beceetvertacscassccosorocssccantesvsosesscncsososcssansacesas 8.83 488, 300 -28,800
Mar. 8.64 475,800 -12, 500
Apr. 9.56 536, 100 +60, 300
May 10.32 587,800 +51,700
JUNE 30.ccectonvacsosrcencseccsoscsacscacescnsnsenssscscssasssnacee 10.17 577, 400 -10, 400
JULY 3l.ccerecnscncsccarccasscasncsssacosooccnasansacssanssscvaece 10.24 582, 200 +4,800
AUG. 3liccceccaseonscocscosneroscsscsssccassssaccssssssassesnccss 10.45 597, 000 +14,800
Septe30.iceccccncececoscsscsssccocsscaccssscscsnsosnsccssascscancnss 9.83 553,800 -43,200
- - +15,700

WIR YR 197 2ccccrasencscccncacccnssonssvonssescsnsacocsscsvscnnas
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05201500 Mississippi River at Winnibigoshish Dam near Deer River, Minn.

LOCATION.--Lat 47°25'42", long 94°03'00", in SW% sec.25, T.146 N., R.27 W., Itasca County, at dam 1 mile north-
west of Little Winnibogoshish Lake, 14 miles northwest of town of Deer River, and at mile 1,248 upstream from
Ohio River.

DRAINAGE AREA.--1,442 sq mi.

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

3AGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Tailwater gage read twice daily.
Datum of gage is 1,289.47 ft above mean sea level, adjustment of 1912. Prior to July 8, 1949, nonrecording
headwater gage at same site and datum.

AVERAGE DISCHARGE (unadjusted).--88 years, 511 cfs (4.81 inches per year).

EXTREMES . --Current year:
Period of record:

Maximum daily discharge, 1,020 cfs Nov. 20; minimum daily, 90 cfs Mar. 31 to Apr. 5.
Maximum daily discharge, 4,370 cfs Aug. 6, 1905: no flow at times in several years.

REMARKS .--Daily discharge is computed on the basis of modified weir formula and corrected to conform with dis-
charge measurements, the head being determined from readings of headwater and tailwater gages. Flow com-
pletely regulated by Winnibigoshish Lake (see preceding page).

COOPERATION.--Daily discharge computed by Corps of Engineers; seven discharge measurements made and records re-
viewed by Geological Survey.

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 500 780 1,010 995 973 965 90 103 785 106 658 605
2 500 1,000 14010 395 973 962 90 103 783 106 658 599
3 500 1,000 1,010 995 973 962 90 104 780 106 &77 599
4 500 990 1+010 995 978 962 90 104 180 106 262 599
5 500 990 1,010 992 973 962 90 104 778 106 102 599
6 500 995 1.010 992 973 960 95 105 778 106 103 594
7 500 990 1010 992 973 960 95 105 775 106 105 592
8 495 990 1,010 990 973 960 95 105 776 106 106 608
9 495 990 1,010 990 973 958 95 105 773 106 106 608
10 495 990 1,010 990 973 958 100 105 682 106 106 605
11 500 990 1,010 990 973 958 101 312 682 107 106 605
12 495 990 1,010 990 971 958 101 315 682 510 106 605
13 495 975 1,000 992 973 958 101 315 682 510 106 605
14 500 975 1,000 992 973 958 101 315 682 510 106 608
15 495 990 1,000 976 973 955 102 315 584 408 106 608
16 490 985 1,000 973 978 955 102 524 582 408 106 608
17 495 1,000 1,000 973 970 955 102 524 582 404 106 608
18 495 1,010 1,000 973 970 955 102 599 583 404 106 608
19 500 1010 1,000 983 968 955 102 710 583 404 106 608
20 500 1,020 1,000 280 968 955 102 108 484 404 106 603
21 500 1,010 1,000 980 968 955 102 703 484 404 106 608
22 500 1,000 1,000 980 968 955 102 701 390 404 166 610
23 500 1,000 1,000 983 968 765 103 696 195 400 420 605
24 500 1,000 1,000 983 968 5715 103 423 106 500 569 605
25 500 1,000 1:000 983 965 360 103 555 107 676 585 608
26 500 1,000 1,000 966 965 360 103 605 108 6T4 575 605
27 544 1,000 1,000 966 965 369 103 605 108 666 580 610
28 719 1,010 1,000 966 965 192 103 605 108 661 575 608
29 708 1,010 1,000 966 985 100 103 605 106 658 570 613
30 790 1,010 1,000 973 ————— 100 103 703 106 661 599 610
31 790 —————— 995 973 —————— 90 —————— 790 ————— 658 599 ———
TOTAL 16,501 29,700 31,115 30 4467 28,149 23,992 2,974 124671 15,834 11,491 94,087 18,156
MEAN 532 990 1,004 983 971 174 99.1 409 528 371 293 605
MAX 790 1,020 1,010 995 978 965 103 790 785 676 658 613
MIN 490 780 995 966 965 90 90 103 106 106 102 592
CFSM 37 «69 70 .68 <67 <54 .07 »28 «37 26 .20 b2
IN. 43 .77 .80 .79 -73 .62 .08 «33 41 «30 «23 47
CAL YR 1971 TOTAL 208,202 MEAN 570 MAX 1,200 MIN 101 CFSM .40 IN 5.37
WTR YR 1972 TCTAL 230,137 MEAN 629 MAX 1,020 MIN 90 CFSM .44 IN 5.94
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05206000 Leech Lake at Federal Dam, Minn.

LOCATION.--Lat 47°12'23%, long 94°18'31", in lot 2, sec.l4, T.143 N., R.29 W., Cass County, at head of Leech
Lake River on Waboose Bay, 5 miles southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 sq mi.

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308.
Prior to ©otober 1956, published as "Leech Lake Reservoir.”

GAGE.~-Water-stage recorder. Datum of gage is 1,293.23 ft above mean sea level, adjustment of 1912. Prior
to Dec. 31, 1884, nonrecording gage 0.5 mile north of outlet to Leech Lake River at datum 5.76 £t lower.
Dec. 31, 1884, to May 24, 1931, nonrecording gage 0.5 mile north of outlet to Leech Lake River at present
datum.

EXTREMES.--Current year: Maximum contents, 331,800 acre-ft Aug. 31 (gage height, 2.38 £t); minimum, 172,400
acre-ft Mar. 14~18 (gage height, 1.10 ft).
Period of record: Maximum contents observed, 734,300 acre-ft June 30, 1916 (gage height, 5.18 ft); mini~
mum obsefved, 72,830 acre-ft below zero of capacity table Sept. 30, Nov. 19, 1934, Jan. 9, 1935 (gage height,
-1.18 ft).

REMARKS . -~Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902.
Capacity between gage heights 0.00 ft and 5.24 ft (maximum allowable range) is 689,780 acre~ft, of which
356,570 acre-ft is controlled storage between gage heights 0.00 and 3,00 £t (normal operating range).
Contents shown herein are contents above gage height -~0.50 ft. Water is used to benefit navigation on
Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo-
logical Survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Dat @age height Contents Change in contents
ate (feet) (acre~feet) (acre-feet)

SePt.30ccccceccecesoscscveseoncacccacssocnsssssccsccassasccsssssas 1.40 207,900 -
OCt. 3l.iccrccncevveccessoccoonnsrsossscaccrseoannsvssacsasasoscosennss 1.85 264,800 +56, 900
NOV. 30.ccccacecccvsocnonnssocsvoscoscronccnncoosancsasnncascssse 1.78 255,900 -8, 900
DeC. 3l...cecccacccceocosccnsoasoncssonoscscascossanscssoassvasscsce 1.58 230,700 =-25,200

CAL YR 1971l cicvuerncaccancascacsssscacsccansonsocsanncncsccnns - - +62,700
-+ T s 1.38 205, 300 -25,400
FebD, 20iccsccccccscccceneseccccosscoscacacssosvensonscosnsacosaccs 1.20 183, 300 -22,000
MaY. 3leccececonsscsvscccsssccssscoscsarnsosssasccsssasnnssrsovsons 1.14 176,700 -6,600
Apr. 1.80 258, 500 +81, 800
May 2.16 303, 900 +45,400
June 1.88 268,600 -35,300
JULY 3leccesescsccosescescscsccnccnnsesoscecssssncocssosscscvacncone 2,04 288,800 +20, 200
AU, 3l.cccssacccsscesccccnsscccsccossstsocnsancccscactssscsssses 2.38 331,800 +43, 000
SEPt.30ccccceccccoctocccccccstssecccssrssccncncsconcsecanessosnsen 2.06 291,?00 ~40, 400

WIR YR 1972¢ccecececccccccocnsenccccconcssccscscnscsascsncnccncs - - +83,500




LEECH LAKE RIVER BASIN 101
05206500 Leech Lake River at Federal Dam, Minn.

LOCATION,~~Lat 47°14'45", long 94°13'12", in sec.29, T.144 N., R.28 W., Cass Count i
. . . . . y, on right bank at dam on
Leech Lake River at town of Federal Dam, 2 miles’downstrea:’n from na;:ural outlet (’>f Leecg Lake.

DRAINAGE AREA.~~1,163 sq mi.
PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.-~-Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is 1,293.23 ft
above mean sea level, adjustment of 1912, Prior to July 3, 1948, nonrecording headwater gage at same datum.
May 27 to Nov. 30, 1929, nonrecording gage at site 600 ft downstream at different datum. .

AVERAGE DISCHARGE (unadjusted).--88 years, 351 cfs, (4.10 inches per year).

EXM!Bg.——Cgr;ent year: Maximum daily discharge, 1020 cfs Nov. 20; minimum daily, 99 cfs Mar. 28 to Apr. 2,
and Apr. 6-9.

tmz:riod of record: Maximum daily discharge, 2,520 cfs June 7, 1957 (result of dam failure): no flow at

REMARKS . -~Discharge computed on basis of modified weir formula, the head being obtained from readings on tail-

water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake (see
preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; seven discharge measurements made
and records reviewed by Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 495 175 940 BOS 687 174 99 105 950 105 125 622

2 492 775 890 805 690 174 99 105 945 105 125 619

3 500 925 900 800 690 780 100 106 948 105 122 619

4 500 920 905 175 695 778 100 106 945 105 119 622

5 500 920 905 770 700 775 100 106 940 105 116 619

6 500 925 905 175 690 790 99 315 940 105 113 617

7 500 900 910 785 695 780 99 315 938 105 110 622

8 500 900 910 780 702 740 99 315 938 104 107 618

9 500 900 900 785 700 750 99 315 925 104 106 700
10 500 900 875 775 700 790 100 525 740 104 107 692
i1 500 920 850 175 705 800 100 525 525 104 106 692
12 495 920 800 740 720 837 100 525 523 105 106 691
13 495 920 780 690 750 850 100 650 520 105 107 692
14 500 920 785 690 765 850 100 652 522 105 106 696
15 492 920 . 800 690 765 878 100 653 420 106 106 700
16 490 910 810 700 770 885 101 754 420 105 106 798
17 490 1,000 790 720 778 887 101 748 418 105 107 790
18 495 1,010 785 735 740 890 101 854 417 105 107 782
19 500 979 790 790 725 890 102 950 418 105 107 785
20 500 1,020 800 715 765 888 103 965 417 105 107 783
21 500 983 800 715 782 890 103 965 414 105 107 925
22 500 980 800 715 750 890 104 960 208 105 108 890
23 500 962 810 705 765 712 104 960 105 106 321 895
24 500 970 810 690 780 502 105 420 105 107 535 895
25 500 969 780 625 780 264 105 633 105 107 530 200
26 500 957 75 640 780 264 105 840 105 107 629 810
27 550 973 800 670 790 263 105 828 105 109 622 815
28 708 978 800 675 800 99 105 828 105 111 622 815
29 683 977 800 665 805 99 105 820 105 113 619 825
30 788 9177 800 675  ===——- 99 105 975 105 115 619 825
31 797 === 805 685 ————— 9 - 975 m———— 120 622 mem=m=—
TOTAL 164470 28,085 25,810 22,4560 21y 464 20,567 39048 18,793 15,271 3,302 74549 22,354
MEAN 531 936 833 728 T40 663 102 606 509 107 244 745
MAX 797 1,020 940 805 805 890 105 975 950 120 629 925
MIN 490 775 775 625 687 99 99 105 105 104 106 617
CFSM <46 80 72 63 «64 «57 «09 <52 ob4 09 «21 «64%
IN. 53 «90 .83 <72 «69 «66 10 «60 49 -11 24 -72

CAL YR 1971 TOTAL 147,767 MEAN 405 MAX 1,020 MIN 94  CFSM .35 IN 4.73
WTR YR 1972 TOTAL 205,273 MEAN 561 MAX 1,020 MIN 99 CFSM .48 IN 6.57



102 MISSISSIPPI RIVER MAIN STEM
05210500 Pokegama Lake near Grand Rapids, Minn.

LOCATION.--Lat 47 '10'00", long 93°33'20", in Nwj sec.17, T.54 N., R.25 W., Itasca County, at narrows on U.S.
Highway 169, 4 miles south of Grand Rapids and at mile 1,1S4 upstream from Ohio River.

DRAINAGE AREA.--3,265 sq mi.

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

GAGE.~-Water-stage recorder. Datum of gage is 1,264.89 ft above mean sea level, adjustment of 1912. Prior to
May 30, 1949, nonrecording gage at Pooles Arm of Pokegama Lake 5 miles northwest at same datum.

EXTREMES.~-Current year: Maximum contents, 90,650 acre-ft April 30 (gage height, 11.35 ft); minimum, 33,520 acre-
£t Mar. 15 (gage height, 7.21 ft).
Period of record: Maximum contents, 121,400 acre-ft May S, 1597 (gage height, 13.50 ft); minimum observed,
4,520 acre-ft below zero of capacity table Sept. 30, 1934 (gage height, 4.12 ft).

REMARKS .--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam;
storage began in 18S84; original timber dam completed in 1884, replaced by present structure in 18S8-89. Capa-
city between gage heights 6.00 ft and 12.0 ft (maximum allowable range) is 81,720 acre-ft, of which 53,150
acre-ft is controlled storage between gage heights 6.00 ft and 10.00 £t (normal operating range). Contents
shown herein are contents above gage height 4.50 ft, Water is used to benefit navigation on Mississippi River
below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo-
gical survey.

REVISIONS (WATER YEARS) .--WSP 1914: 1897 (M).

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Date Gage height Contents Change in contents
(feet) (acre-feet) (acre-feet)
SEPte30.setcttcenresnencscesccassccsnassrescsscssansessscncnnssan 9.14 59,130 -
9,03 57,520 -1,610
NHOV. 30uccuuceococacossosasacnscscnseasasssosssoassassacssansances §.06 44,630 -12,890
DEC. 3l..cecccccsenccssacscacccncsncssccsccsssssscssscsnsssassesns 7.55 37,880 -6,750
CAL YR 1971liuceccecsoscocenceosccosasscencsansaosasssnnaasncens - - +5,030
Jan. 3lecuceccoscccccaassccccascsasoscsnssssesanssssaacasconccnss 7.55 37,880 0
FEDe 29cccucersassccsnsasssososecssscvcccvssancasnssscosssasssasess 7.33 35,110 -2,770
MaX. 3liceecccccesvorccoccesotocesscccesosoncscosoconssascnnsanses 8.13 45,620 +10, 510
APT. 30.ceeccsnsccccccscacsanccanccsscsassscsssnsssssconansssscas 11.35 90,650 +45,030
31l.ecetesovsasscsosessascsccsosessescsassenesocasessssossess 9.30 61,490 -29,160
. $.90 55,740 -5,750
. 9.18 59,700 +3,960
3liceceenccascsssacascnssssssecnsscassascsccosnsenssacesosss 9.06 57,920 -1, 780
SEPt.30.cceuorecccrcccsnsccctsccsacsossosucsncctsssonncnsoctssrsse 5.94 56, 33p -1, 590
WIR YR 1972, .c0ceeceocccsssceancossacssscosssossccasscsssocssnscas - - -2,800




MISSISSIPPI RIVER MAIN STEM 103
05211000 Mississippi River at Grand Rapids, Minn.

LOCATION.--Lat 47°13'56", long 93°31!48", in SWyNW§ sec.2l, T.55 N., R.25 W., Itasca County, in super-calendar
room of Blandin Paper Mill in Grand Rapids, 400 ft upstream from bridge on U.S. Highway 169, 2.5 miles up-
stream from Prairie River, and at mile 1,182 upstream from Chio River.

DRAINAGE AREA.--3,370 sq mi, approximately.

PERIOD OF RECORD.-~October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308.
Publighed as "at Pokegama Dam near Grand Rapids" 1942-44.

GAGE.--Water-stage recorder. Datum of gage is 1,242,00 £t above mean sea level, adjustment of 1912. See WSP
1914 for history of changes prior to Jan. 17, 1951.

AVERAGE DISCHARGE.--89 years, 1,145 cfs.

EXTREMES,.--Current year: Maximum discharge, 2,800 cfs Nov. 4 (gage height, 8.64 ft, backwater from Prairie
River) ; maximum gage height, 9.18 ft May 2 (backwater from Prairie River); minimum discharge, 171 cfs July 3
(gage height, 2.89 ft).

Period of record: Maximum discharge, 12,500 cfs Sept. 3, 1948 (gage height, 15.2 f£t, from floodmark),
caused by dam failure at gage, from rating curve extended above 4,500 cfs by logarithmic plotting; maximum
daily, 5,250 cfs Sept. 5, 8, 19057 no flow at times in several years.

REMARKS .--Records good e: those for winter periods, which are fair. Flow completely regulated by Pokegama
Lake (see preceding page). Backwater from Prairie River occurs at times in most years.

D1SCHARGEs IN CUBIC FEET PER SECOMD, WATER YEAR OCTOBER 1971 T0 SFPTEMBER 1072

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1,280 2y180 2,220 2,020 2,000 1,930 24370 24300 29190 358 958 1,190

2 14270 24350 24220 24020 14990 1,920 29390 29500 24140 392 910 1,240

3 14260 29520 24210 24020 15990 14920 24290 24650 29250 380 R74 1,300

4 1,330 29690 24210 24010 1,990 1,920 24240 24640 240R0 414 874 14260

S 1,280 2+660 24210 24010 1,990 1,920 24090 2¢630 24140 329 Ag9S 1,230

6 1,250 24510 2,210 2,010 1,990 1,920 1,930 246510 ?+000 317 BS3 1,300

7 19290 29480 24200 24010 1,990 1,920 1,R20 24600 29040 397 832 1,220

;] 1,290 29440 24200 24010 1,990 14910 14420 29580 1,980 427 926 1,230

9 1.230 29420 24200 2,000 1,990 1,910 869 24560 1,940 380 1,020 1,280
10 1,290 29370 24190 29000 1,980 1,910 737 24480 14890 375 1,020 14240
11 14260 29300 24160 24000 19980 1,910 738 29400 1,890 371 916 14240
12 1,270 24290 24120 1,990 1,980 1,910 710 29380 1,840 418 T40 1,200
13 14270 2+280 24090 14990 1,980 14910 746 24370 1,720 524 720 14320
14 14280 24250 2,060 1,980 14970 1,910 785 29390 1,700 556 689 14370
15 1,300 29220 2,030 1,970 1,970 1,900 896 249390 14640 5nS 453 14420
16 1,240 24230 2,010 1,970 1,970 1,900 964 253A0 1,580 492 309 14400
17 1,260 24250 2,010 1,960 1,960 14900 963 24400 14420 . 594 354 14470
18 1,330 24630 2,010 1,960 1,960 1,900 14340 2¢560 14410 725 342 14420
19 1,260 24540 2,030 1,970 1,960 1,900 1,280 24520 1,500 619 337 1,440
20 14300 2,510 24050 1,970 1,960 1,990 1,20 249400 1,210 SR5 337 1,540
21 14320 25530 2,080 1,970 1,960 2+020 as0 24350 1,340 &Ry 363 1,540
22 1,320 24530 24070 1,980 1,950 24130 480 24210 15120 781 519 14550
23 19290 24460 2,070 1,980 1,950 29160 4590 24120 1,140 1,470 781 1,680
24 1,280 249350 2,060 1,9R0 14950 2,290 500 1,950 1,090 1,250 A17 1,630
25 142R0 24330 24060 1,990 14950 29340 520 1,900 1,100 1,000 817 1,630
26 14270 24280 24050 14990 1,940 243R0 540 1,780 15060 R27 AT9 14680
27 19450 24250 2,040 14990 14940 29440 550 1,760 A12 874 /17 19740
28 1,480 2+240 24040 1,990 15930 ?94R0 600 1,830 649 812 948 1,750
29 14840 2230 2,030 24000 1,930 24440 14260 24040 457 895 921 14710
30 29160 24220 24030 24000 e 7?9640 1,740 ?2+230 329 937 995 1,710
31 24200 Eatadedtd 24020 24000 ceecne 29440 Lttt datd 24040 ————— 91¢ 14050 Rttt
TOTAL 424430 714540 65,190 61,740 57,090 63,870 35,368 T1,950 45,757 19,644 234265 424930
MEAN 14369 2385 24103 1,992 1,969 24060 1,179 2,321 1.525 634 751 14431
MAX 2+200 29690 24220 24020 29000 ?34R0 24390 29650 24250 14420 1,050 1,750
MIN 1+230 241A0 2,010 14960 1,930 1,900 4R0 1,760 279 317 309 14190

CAL YR 1971 TOTAL 4R9,526 MEAN 1,341 MAX 34590 MIN 190
WIR YR 1972 TOTAL 600,775 MEAN 14641 MAX 24690 MIN 309



104 PRAIRIE RIVER BASIN
05212700 Prairie River near Taconite, Minn.

LOCATION.--Lat 47°23'20", long 93°22'50", in NW4SW% sec.27, T.57 N., R.24 W,, Itasca County, on left bank 125 ft
upstream from highway bridge, 1.5 miles downstream from outlet of Lawrence Lake and 5 miles north of Taconite,

DRAINAGE AREA.--360 sq mi, approximately.

PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,294.8l1 ft above mean sea level, datum of 1929. Prior to Aug.
31, 1967, nonrecording gage at site 125 ft downstream at same datum.

AVERAGE DISCHARGE.--5 years, 247 cfs (9.32 inches per year).
EXTREMES.--Current year: Maximum discharge, 1,540 cfs Apr. 25 (gage height, 9.42 ft); minimum daily, 55 cfs Feb.
25-29; minimum gage height, 2.39 ft Oct. 1.
Period of record: Maximum discharge, 3,260 cfs Apr. 17, 1969 (gage height, 11.81 ft); minimum, 7.0 cfs
Oct. 5, 1970 (gage height, 1.75 ft).

REMARKS .--Records good except those for winter periods, which are fair.

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 67 Tas 236 101 62 56 59 1,270 313 87 353 199

2 73 837 218 99 61 57 59 1,240 2% 85 323 185

3 77 918 204 97 60 58 61 1,200 275 83 292 172

4 81 973 192 96 60 59 63 1,170 250 79 261 161

5 87 1,010 182 94 60 60 62 1,140 230 74 239 150

6 95 1,010 174 92 59 62 61 12140 209 69 223 142

7 97 978 166 99 59 63 62 12120 189 66 206 142

8 103 933 159 89 58 64 63 1,090 174 64 209 133

9 108 896 155 87 58 66 63 14050 157 64 201 126
10 109 826 150 86 58 68 62 1,000 140 64 200 122
11 110 760 146 85 58 70 64 962 129 82 207 121
12 107 723 142 83 57 72 67 926 123 92 212 118
13 104 660 138 82 57 74 T4 889 116 117 220 135
14 100 607 135 81 57 77 94 854 108 162 228 131
15 99 557 132 80 57 80 135 814 103 204 229 132
16 9% 517 130 79 57 83 260 780 101 233 227 137
17 112 488 127 78 57 85 440 740 95 261 218 144
18 128 470 124 77 56 87 652 698 92 267 205 149
19 132 549 121 76 56 86 776 642 101 266 196 150
20 136 440 120 75 56 84 889 588 101 268 185 157
21 144 420 118 74 56 79 988 528 97 265 191 162
22 157 406 117 72 56 75 10100 480 103 281 243 158
23 166 380 115 71 56 72 14250 447 108 318 232 150
24 172 364 112 70 56 To 19420 407 107 333 228 149
25 175 348 110 69 55 67 1,510 n 107 350 226 147
26 177 324 109 68 55 65 1,520 338 101 mn 225 153
27 266 304 108 67 55 63 1,490 305 97 393 225 153
28 420 287 106 66 55 62 1,440 284 100 412 226 151
29 477 267 104 65 55 61 1,380 330 190 410 224 152
30 532 259 102 DY — 60 1,320 343 93 401 217 149
3l 6546 ——eeem 100 63  memeee -1 J—— k1, J— 382 210 meeee=
TOTAL 5,359 18,155 44352 2,476 14662 20164 17,464 23,476 44313 64603 7,081 44427
MEAN 173 605 140 79.9 57.3 69.2 582 757 144 213 228 148
MAX 654 1,010 236 101 62 87 1,520 1+270 313 412 353 199
MIN 67 259 100 63 55 56 59 284 92 64 185 118
CFSM «48 1.68 «39 .22 .16 .19 1.62 2.10 <40 «59 «63 o4l
N, «55 1.88 «45 .26 .17 .22 1.80 2.43 <45 «68 «73 46

CAL YR 1971 TOTAL 103,293 MEAN 283  MAX 24550 MIN 35 CFSM <79 IN 10.67
WTR YR 1972 TOTAL 97,512 MEAN 266  MAX 1,520 MIN 55  CFSM .74 IN 10.08



SWAN RIVER BASIN 105
05216860 Swan River near Calumet, Minn.

LOCATION.--Lat 47°17'20", long 93°13'54", in SwWj sec.35, T.56 N., R.23 W., Itasca County, on left bank 1.0 mile
downstream from Snowball Creek, 2.1 miles downstream from bridge on U.S. Highway 65 at outlet of Swan Lake
and 3.1 miles southeast of Calumet.

PERIOD OF RECORD.-~-January 1964 to current year.

CGAGE.--Water-stage recorder. Datum of gage is 1,331.19 ft above mean sea level, datum of 1929, Prior to June
5, 1964, reference point at same site and datum.

AVERAGE DISCHARGE.~--8 years, 65.3 cfs.
EXTREMES.--Current year: Maximum discharge, 456 cfs Apr. 22 (gage height, 5.50 ft); minimum, 10 cfs June 18
(gage height, 4.46 ft).
Period of record: Maximum discharge, 773 cfs Apr. 15, 1969 (gage height, 5.83 ft); minimum, 0.7 cfs Oct.
3, 6, 1970 (gage height, 4.23 ft).
REMARKS.--Records good. Flow affected by natural storage in Swan Lake.

COOPERATION.--Additional discharge measurements and gage readings furnished by M. A. Hanna Mining Company.

DISCHARGEy IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Day oCT NOV DEC Jan FEB MAR APR MAY JUN JL AUG SEP
1 o7 323 80 37 32 41 6% 300 s3 1% 46 44

2 64 331 76 36 32 38 62 284 51 15 41 42

3 7 322 75 35 32 41 Y4 264 a7 16 39 40

4 Ta 313 712 34 32 43 61 255 42 15 31 37

S 81 282 69 33 32 43 (-7} 252 36 15 27 34

6 84S 256 67 32 3¢ 43 61 246 35 14 30 37

7 86 243 65 31 32 43 o9 240 31 13 29 39

8 81 221 64 31 32 43 56 228 28 1a 36 35

9 o] 200 63 30 32 43 k1] 212 28 14 33 32
10 5 187 60 30 32 41 L 190 20 17 32 29
11 69 170 57 29 32 41 9 175 16 21 32 26
12 67 159 55 31 32 4l 65 157 16 23 28 25
13 60 L44 53 34 32 41 5 144 18 25 25 34
14 56 129 S4 34 32 4l 77 136 15 22 27 30
15 56 119 54 34 33 43 81 132 1a 21 26 29
16 60 126 56 34 33 45 100 127 14 19 27 27
17 68 131 24 32 33 48 155 117 13 25 27 26
18 76 133 S3 31 34 48 236 102 14 25 25 26
19 76 13% 51 31 34 S0 313 97 30 23 26 26
20 82 134 49 31 35 S2 369 94 33 29 33 29
21 84 136 o7 31 35 59 425 84 32 36 43 27
22 85 131 46 31 36 65 454 30 32 a6 63 31
23 84 127 45 31 36 65 440 94 31 49 62 31
24 82 121 43 31 37 &S 425 89 29 a7 61 28
25 79 11% 42 31 38 67 400 84 27 48 61 29
26 80 110 4l 31 38 a7 386 79 25 48 S8 29
27 108 106 39 31 39 67 363 70 24 %3 $6 30
28 160 100 38 31 40 65 353 68 22 60 S3 25
29 205 93 39 31 40 65 330 71 21 S4 53 24
30 251 86 38 31 —————— 62 310 66 16 So 49 24
31 284 —e————- 38 31 cemm—- 65 ————— 57 —————— 47 46 ————
TOTAL 24916 59183 19683 991 989 1,581 649020 49604 R’13 9219 1.225 925
MEAN S4a,.1 173 54,3 32.0 34.1 51.0 201 149 27,1 29.6 39,5 30.8
MAX 284 331 80 37 40 67 454 300 S3 60 63 44
MIN a7 86 38 29 32 38 56 57 13 13 25 24

CAL YR 1971 TOTAL 33,073 MEAN 90,6 MAX 687 MIN 12
WTR YR 1972 TOTAL 274849 MEAN T76.1 MAX 454 MIN 13



106 SANDY RIVER BASIN
05218500 sandy Lake at Libby, Minn.

LOCATION.--Lat 46°47'20", long 93019'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at
Libby, 1.2 miles above mouth, and 14 miles north of McGregor.

DRAINAGE AREA.--421 sq mi.

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend con-
tents only for some periods, published in WSP 1308. Published as sandy lLake Reservoir at Libby October 1941
to September 1956.

GAGE.--Water-stage recorder. Datum of gage is 1,207.71 ft above mean sea level, adjustment of 1912. Prior to
Sept. 23, 1949, nonrecording gage at same site and datum.

EXTREMES, ~~Current year: Maximum contents, 79,540 acre-ft May 2 (gage height, 11.65 ft):; minimum, 27,570
acre-ft Mar. 13, 14, 15 (gage height, 6.05 ft).
Period of record: Maximum contents, 167,200 acre-ft May 19, 1950 (gage height, 17.51 £t): minimum ob~
served, 5,950 acre~ft below zero of capacity table Jan. 20, 1921 (gage height, 0.65 ft).

REMARKS . --Regervoir is formed by Sandy, Flowage, Snake, and Aitkin Lakes controlled by concrete dam. Storage
began in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity
between gage heights 7.00 ft and 14.00 ft (minimwn allowable limit to top of structure) is 73,330 acre-ft,
of which 37,550 acre~ft is controlled storage between gage heights 7.00 ft and 11.00 ft (normal operating
range) . Contents shown herein are contents above gage height 1.72 ft. Water is used to benefit navigation
on Mississippi River below Minneapolis.

COOPERATION,~-Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geo-
logical survey.

MONTHEND GAGE HEIGHT AND CONTENTS, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Gage height Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

SEPte30ccecncrerececoacaroccscenscrersacsacssnscssossacasanscens 8.59 48,710 -

3leceeceecsceccssonotosescsonccsocococsesoccacconassssssacs 8.90 51,570 +2,860

8.75 50,180 -~1,390

DEC. 3lecisccccascsssccceacecessnccssacassnccaaccsansosssosonsonss 7.61 40,070 -10,110

CAL YR 1971lceccceccrccssscccctooosctoacsancsccanoanacscasssnsannnce - - -1,110

T R 6.44 30, 550 -9, 520

PeD. 29ciccreecccrcccescrtscoscvsocncssocsscssonccsssnnssncsonsonne 6.15 28,170 -2,380

Mar. 3l....covecsennces ccecencscsssas 6.51 30,940 +2,770

cecassvscsenne 11.58 78,740 +47,800

Gecscsccesscsssssencsee 9.25 54,940 -23,800

30.ccieccteccnrocanscesccocsasessscccvccenccnnsesasocnssnnne 9.09 53,360 -1, 580

JULY 3l.ccececcencacecasscnscorocncaccnccceasacoannssanssvssscsase 9.35 55,930 +2,570

AUG. 3l.iceucsuccccerccrstoscnscceccasoccsssssssossssccasccrsssnncs 9.39 56,130 +200

SEPLe30.ceuceucccenteceaccensrencnscsosesaccsasssacsacssannasons 9.26 54,940 -1,190

WIR YR 1972cccccecccosccnscocsaanssccssceccncsonascssscoacsans - - +6, 230




SANDY RIVER BASIN

05219000 sandy River at Sandy Lake Dam, at Libby, Minn.

107

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at
Libby, 1.2 miles above mouth, and 14 miles nérth of McGregor.

DRAINAGE AREA.--421 sq mi.

PERIOD OF RECORD.--July 1593 to March 18%4, July 1894, November 1894 to March 1895, August 1895 to current year.
Monthly discharge only for some periods, published in WSP 1308.

1893-1916.

GAGE.~-Water-stage recorders on headwater and tailwater.

adjustment of 1912.

AVERAGE DISCHARGE (unadjusted).--77 years (1895-1972, 212 cfs (6.84 inches per year).

EXTREMES . --Current year:

Maximum daily discharge, 1S80 cfs May 3, minimum daily, 32 cfs Mar. 27.

Period of record: Maximum daily discharge, 3,740 cfs July 12, 1897; no flow at times.

Published as "below Sandy Lake Reservoir"

Datum of gages is 1,207.71 ft above mean sea level,
Prior to June 20, 1949, nonrecording gages at same site and datum.

REMARKS .~-Discharge computed on basis of head over dam, using modified weir formula, head being obtained from
Flow completely regulated by Sandy Lake (see preceding page).

headwater and tailwater recorder records.

COOPERATION.--Ten discharge measurements made and records reviewed by Geological Survey, Computations of daily
discharge furnished by Corps of Engineers.

DAY ocT
1 88
2 86
3 83
4 80
5 120
6 116
7 116
8 118
9 118
10 118
11 120
12 120
13 120
14 120
15 120
16 120
17 120
18 120
19 118
20 116
21 116
22 114
23 114
24 114
2s 116
26 118
21 168
28 206
29 196
30 465
31 420
TOTAL 4,384
MEAN 141
MaA X 465
MIN 80
CESM .33
N. .39
CAL YR 1971

DISCHARGE,
NOV DEC
387 1,130
832 1,160
1,090 980
920 195
825 759
784 756
773 550
177 276
769 285
785 291
788 312
788 282
788 222
791 228
798 225
‘797 222
798 198
798 180
798 168
798 174
804 174
851 180
924 180
940 186
981 195
1,060 210
1,050 222
1,040 225
1,030 231
1.030 234
------ 237
25,594 11,467
853 370
1,090 1,160
387 168
2.03 .88
2.26 1.01

TOTAL 122,932.00

WTR YR 1972 TOTAL 180,4257.00

JAN

237
240
243
246
246

246
246
246
243
240

237
237
237
237
234

231
225
222
219
216

213
210
210
210
198

198
198
195
186
180
180

64906
223
246
180
53
.61

MEAN 337
MEAN 493

IN CUBIC FEEY PER SECOND,

FEB

100
102
102
100
100

100
1C0
102
102
102

102
102
100
98
98

96
S4
92
92
92

a8
86
a6
84
86

86
84
82
82

25740
94,5
102
82
.22
«24

MAX 2,120
MAX 1,880

WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

MAR

82
78
82
78
82

78
78
78
78
78

78
78
78
78
76

74
72
68
60
60

56
s2
44
34
34

34

32
34

.17

MIN O
MIN 32

JUN

398
396
398
398
398

190
198
200
103
105

108
107
49
53
55

56
s7
58
61
58

58
59
60
61
62

63
63
63
65
66

44066
136
398

49
32
«36

«80 IN 10.86

APR MAY
38 1+500
42 1,700
42 1,880
60 1,680
82 14470
110 1,400
132 1+360
76 1,360
65 19360
72 1,390
78 14400
82 1,420
82 1,410
204 1,420
420 1,410
573 11420
858 14420
956 1,440
934 1460
836 1,470
800 1,500
962 1,140
1,220 1+250
11040 19340
492 1,360
556 828
714 963
1,520 694
19490 740
1+ 490 282
—— 412
164026 39,879
534 14286
1+520 1,880
38 282
1.27 3.05
1.42 3.52
CFSM
CFSM 1.17

IN 15.93

JuL

67
69
69
69
69

69
40
40
41
40

40
41
139
132
132

130
129
129
127
127

126
188
800
1,080
1,060

1,760
1+620
14570
1,530
1,850
1,860

15,143
488
1,860
40
1.16
l.34

AUG

1,560
1,560
1,560
1,020
1,050

720
720
1,200
1,740
14260

1,410
1,260
1e470
930
942

942
510
522
906
1,150

750
720
840
1,080
14350

1,350
1,410
14440
11440
14530
1,560

354902
1,158
14740

510
2.75
3.17
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05220500 Mississippi River below Sandy River, near Libby, Minn.

LOCATION.--Lat 46°47'23", long 93°19'43", in SE%NE% sec.25, T.50 N., R.24 W., Aitkin County, on right bank 600
ft downstream from Sandy River, 0.8 mile northwest of Libby, and at mile 1,106 upstream from Ohio River.

DRAINAGE AREA.--5,060 sq mi, approximately.
PERIOD OF RECORD.--April 1930 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,204.55 £t above mean sea level, adjustment of 1912. Prior to

July 28, 1931, nonrecording gage at site 600 ft upstream at datum 3.16 £t higher.

AVERAGE . DISCHARGE.--42 years, 1972 cfs (5.29 inches per year).

EXTREMES.--Current year:
(gage height, 2.79 ft).
Period of record:

Nov. 16, 1936 (gage height, 1.44 ft).

REMARKS .-~-Records good except those for winter periods, which are fair.
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 98, 100, 102, 106).

REVISIONS (WATER YEARS) .--WSP 1914:

2
»
~

DISCHARGE »

1958.

IN CUBIC FEET PEX SECONVDs WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

Maximum discharge, 7,010 cfs May 7 (gage height, 14.06 £t); minimum, 625 cfs July 8
Maximum discharge, 16,000 cfs May 17, 1950 (gage height, 20.02 ft); minimum, 83 cfs

Flow regulated by powerplants and

ocr NQV DEC JAN FEB Mak AQR MAY JUN JuL AUG SEP
1 1s120 449260 3840 29520 29310 29100 29330 Se730 34469 ged 39400 39250
2 14420 44970 35740 24510 24310 75090 29370 645200 39440 846 34260 25960
3 14650 4e760 34630 29510 25310 2+0H0 29310 64610 35410 832 25890 29950
4 15780 5,000 3,520 24510 245300 25080 29390 64780 3,350 827 24630 25790
) 1,850 59100 3,400 24490 25300 25080 24320 6,870 34230 837 25440 2»560
6 1,910 Ss170 3,300 24490 29300 2,070 2+210 6,970 3,010 846 2,330 2,520
7 1,890 54220 3,220 24450 24290 24050 24220 7,000 25910 768 2,450 2,770
8 | RTEA) 5,220 3,140 24470 2,280 25040 29140 64990 2,780 741 35110 29680
9 le410 59200 3,070 25470 24280 24040 250170 649940 25610 112 3s180 2,310
10 1,790 54190 3,030 24470 24270 2,030 1950 6,860 2,510 8064 2,980 24190
11 19749 Se170 3,000 25460 2,270 2+030 Ly 740 6+750 2+430 768 3,070 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>